1. 5258/ FR A B BY
1.1 EFR

ETFPythonRIEEROSHR AL X2 EETT I8 S5 AL I SL 0

1.25258 HAY

ASEI0 S TEWE— P EEBIPythonfE RSB HURTT MR RS, T EBMEE:

1. 3HNAESEM . @I PythoniEz O MRflySim3DIREN S L e #UEH A B EIROSIE
e

2. Python ROSiTi#]: {#FPythonSZIEEROShR A YL R 28 2RI T IR FN A0 32

3. BSIRSHIRAIE: MIERGBEIG. REER. BNEEAR TSRS HIE

4. BEROSIRZASFRE : PythonFZF[FEBTZ#FROS1FIROS2MY 4 —1 [ SRR

5. SERTEURERIAML . FERRvVizAIPython T A LIE RSBV BRM 247

6. BIERIVIEH: ZiEERXB[BUIETROSIH S OpenCVIETBIAYE TR

1.3x5E5IR A
RGEEHIRLAR

ALIHHET — N ZERMND A E RS IR RSN, ZIFROSIFIROS2MIHAEHYES
R

ROS1%:%# (RRA):
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| | | | |
RflySim3D | | sensor_ros pub | |  ROS Master |

[
|
| SR |<—| Pythonk# |« hEERE |
|
L

| | | | |
| | | | |
|
v v v
| | | | | |
|  CopterSim | | fERBIIER | | sensor ros sub |
| XEHE | |  ROSiERR | | PythoniTig¥is |
| | | | | |
|
v
| |
| Rvizal#i1k |
| BUBRESH |
|

ROS2%Z2ty (4% DDS):

|
|  RflySim3D | | sensor ros pub | | DDS Discovery |
| HEFER | - | Pythonk#m | - | Boh & |
| | I |
| | | | | |
|
v v v
| 1 | 1 | |
|  CopterSim | | BB | | sensor ros sub |
| TxiEpE | |  DDSERE | | PythoniTig¥i& |
| | | | | |
|
v
| |
| Rviza]iiift |
| EESR |
|

IO ARFIA R
#MiRs0: Pythonf&® RS EEITIRIZEM
Pythonf2F il %

e sensor_ros_sub.py: FEFEXMH, SLINEROShRAHIEERIZEIEIT
e SensorRosSub3: ZOEIEIESE, LIERRZLHURIZILAILMIE
o EHHERNNF: RIBERLEETypel DETIHIMTEIR A A I IEA T
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b it

class SensorRosSub:
def init (self, vis: VisionCaptureApi.VisionCaptureApi):

self.sensor _type = {
1: "img rgb", 2: "img gray", 3: "img depth",
40: "img Infrared Gray", 41: "img Infrared",
20: "vehicle lidar", 21: "global lidar",
22: "livox_lidar", 23: "mid360_lidar"

}
if ros_version == "1":

rospy.init node("rflysim subscriber")
else:

rclpy.init()
self.node = rclpy.create node("rflysim subscriber")

def generic callback(self, data, seq id):
pass
def run(self):

pass

FEROShRZS 3 & 3REK

ros version = os.getenv("ROS VERSION")
if ros_version == "1":

import rospy

rospy.Subscriber(topic_name, msg_type, callback)
else:

import rclpy

node.create subscription(msg type, topic name, callback, qos)

HIRR1: FHAMEBEERN
EIEHIP K IHNH:

o {3 ReqCopterSim.py EOLIMEHWABET REIEIA I
o RN (127.0.0.1) FiZAE (192.x.x.x) FMIETTIRT
o BIIUDPI BRI BEE MK IEE
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P IRFMASS

req = ReqCopterSim.ReqCopterSim()
TargetIP = req.getSimIpID(StartCopterID)
req.sendReSimIP(CopterID)

o ZLWHITHEIRE=EIPHR, BIERFIPERE
FERERD AT AR IR &S

RS2 ST RSN
SendProtocolfE it i¥fR:

e SendProtocol[0] = 0 : HEEREFERR ((XWindows, mE4EE)

e SendProtocol[0] = 1 : UDP+PNGE4E (EBEES, FHEr%Ese)

e SendProtocol[0] = 2 : UDPELESE (RRIER, SHFmENR)

e SendProtocol[0] = 3 : UDP+ JPEGE4E (RiKH 5%, EEREIREK)
fEmiEREtLL:

iR TC #ER W oe o B Elfg5E EEat

HERNE AR To£& il {YWindows

UDP+PNG 1% hF iR 2¥5

UDP[R#5a A =) il £2¥H

UDP+JPEG hE RAR B £¥5
Pl gt 67 3L

o NEHHZERE (0) FMAUDPEE (1) FHAMHIRZ

o ARIURTIEEYE, BIVERTIKME

HMIR=3: EROSHTRAHIHITERMES

ROS1 vs ROS2 1% ZR3 Lk :

1514 ROS1 (Noetic) ROS2 (Humble)

BSR4 ozt (ROS Master) 7%=t (DDS)
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51 ROS1 (Noetic) ROS2 (Humble)
ARSS &I fK#fiMasterTi &= BnhP2P &L
HEEE TCP/UDP DDS (RTPS)
SERY BR% R4 SEA T 1
IS & S IRFE RIS SRl
Zoik ERSAIE MER M
BMBRhES:
e ROS1: WISCBEN roscore fEAHERIBMARS EMA
e ROS2: PHREIZBEIDDSEAIMERE, TEFRTR
YmiE BT RR SRR
1 | #ifdef USE ROS1
2 // ROS1 NoeticftiEE&fE - FFENodeHandle
3 #include <ros/ros.h>
4 ros::NodeHandle nh; // ZE#ZIR0OS Master
5 | #else
6 // ROS2 HumbleftiZERE - ERGIETR
7 #include "rclcpp/rclcpp.hpp"
8 auto node = rclcpp::Node::make shared("sensor node"); // DDSEzIAIL
9 | #endif
IB{TRIIFIRISHAD
1 ros _version = os.getenv("ROS VERSION")
2 | if ros_version == "1":
3 import rospy
4 rospy.init node("rflysim subscriber") # JFAfZIR0S Master
5 | else:
6 import rclpy
7 rclpy.init() # #J481tDDS} 35
8 node = rclpy.create node("rflysim subscriber") # 6JZEDDSTiA
BIENHES:
1 | # ROS1: @dMasterfimAi
2 rospy.Publisher('/topic', String, queue size=10)
3
4 | # ROS2: EXDDSHIRIEE
5 | node.create publisher(String, '/topic', 10)
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HiRm4: FRBUIERE S5ITEMRY
SERE MRS S ARG

sensor_type mapping = {

O© 00~ W N -

40:
: "img Infrared",

20:
21:
22:
23:

"img rgb",

"img depth",
"img_gray",

"img Segmentation",
"fisheye",

"img cine",

"img Infrared Gray",

"vehicle lidar",
"global lidar",
"livox_lidar",
"mid3660 lidar",
"Depth _Cloud",

ROSIERAAR B HISE:

/rflysim/sensor{SeqID}/{sensor type}

g0

/rflysim/sensorl/img rgb # 12RGBEHL
/rflysim/sensor2/mid360 lidar # 2SMid360AEX
/rflysim/sensorl/camera_info # MEHRBER

HiRm5:

SEBSTEREIR LSRR

BTk m1L:

1. RPHIERE . CRSFHERESROSAHNE
2. BEFNH: SCIIMETFR RIEERR

3. Z&1EMEE . BGAIES WA EafER R 42
4. AFH: FDERFRDEE DR

tEREIASER:
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"DataCheckFreq": 30,

"DataWidth": 640,

"DataHeight": 480,
"SendProtocol": [1,0,0,0,0,0,0,0]

Bl O£ AR
1) PythonfsRas s iRIRENIE]

VisionCaptureApitZiOIhgE:

vis.jsonlLoad()
isSuss = vis.sendReqToUE4(0, TargetIP)
vis.startImgCap()

vis.hasData[i]
vis.Img[i]

cv2.imshow('Img'+str(i), vis.Img[i])

2) Pythonf&EREEITIEEO

SensorRosSubiZiINEE:

7120



class SensorRosSub:
def init (self, vis):

for s in vis.VisSensor:
seq_id = str(s.SeqID)
type _id = s.TypelD
topic _name = f"/rflysim/sensor{seq id}/{sensor type[type id]}"

if type id in [1, 2, 3, 4, 8, 9, 40, 41]:
self.msg type = sensor _msgs.msg.Image

elif type id in [20, 21, 22, 23, 7]:
self.msg type = sensor msgs.msg.PointCloud2

self.subscriber.append(
self.create subscriber(topic_name, self.msg type, callback)

def generic callback(self, data, seq id):

type id = self.sensor[int(seq id) - 1].TypelD

if type id in [1, 2, 3, 4, 8, 9, 40, 41]:
encoding = "bgr8" if type id == 1 else "mono8"
img msg = self.bridge.imgmsg to cv2(data, encoding)
print(f"Received image: {img _msg.shape}")

elif type id in [20, 21, 22, 23, 7]:
print(f"Received point cloud: {sensor type[type id]}")

2) ReqCopterSimiZEOER (BzhiXEipiEQ)

req = ReqCopterSim.ReqCopterSim() \# REUSIHMAFTE CopterSimiEFHERIPTIFR

TargetIP = req.getSimIpID(StartCopterID) \#B&h3kHCopterSimiyStartCopterIDSIEFEFITE
EBRNEYIP, {ENBEHMRIP, XEIKECopterSimPFREHERMAIIP,

vis = VisionCaptureApi.VisionCaptureApi(TargetIP) \#BIE— P M ERREILH, XPOLFIRIE
MipSATargetIP

req.sendReSimIP(CopterID) \# i&EXKmavlink#HIEZR|Z< BN

3) HENHEMSHECE

Hep, MuERSBOVISRESHAX 4K TRIConfig.jsonRE, TEBELUTEED:
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"SeqID":0 : FEHEMEFHIDNAT, EIET SeqIDAHOMMIIER2
"TypeID":20 : fZRXEFHEBNBNE X
"TargetCopter":1 : HENHEELIS ¥H L

"SendProtocol":[1,0,0,0,0,0,0,0] : &1 : UDPMEEHERX (AR ERjpegERE, 5B
%) o

"SensorPosXYz":[0,0,-0.3] : AVl ALE,

4) kHERHES

MavList = MavList+[PX4MavCtrl.PX4MavCtrler(CopterID,TargetIP)] \##8A{LHEIIIS I
MAVLinkiBfE&E#E, E& LImimryEiil, eIE— 1 $HEHILFI5Rmaviist

MavList[i].InitMavLoop() \# #J#A{tMavlinkiEIFFErs, IEEXELINWHIELE
MavList[i].initOffboard() \# SiP¥HL#HAOf fboardiE=

Error2UE4Map = Error2UE4Map+[-np.array([mav.uavGlobalPos[0]-
mav.uavPosNED[O],mav.uavGlobalPos[1]-mav.uavPosNED[1],mav.uavGlobalPos[2]-
mav.uavPosNED[2]])

B, BEFHTITELE

MavList[i].SendPosNED(0, 0, -8, 0) \# MHiN W LERSKESHMIBIEFIES
mav=MavList[j] \# MFIRPEEINDEGIEN S TRIEER HISEA)

MavList[i].endOffboard() \# XEiP kH#H AendoffboardizEzt

MavList[i].stopRun() \# ZIEZEiNTEH

PR gy

ARSLIESCI 7 SEERIPythonfE RS HURITIR M IR Rk

e Python¥EROSKRAITH: ST FIBYZHFROSIMIROS2HE REZHIBIT RS
o EREAEEYARN: PythonfEFEEMIRIELZRESTypelD Bah MR B L IES X
o ZIEBIEZF:. FNQIERGB. RE. KE. LINEGMBNE LR TEIE

o BUERIIEIR: FHcv_bridge3TIROSE E50penCVIETUAY B ohi% 1k

o LRBUBISIE: BT RvizANL iR LY 2R AR SRR NS,
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3.XHHER

FIFEER:

[&Z% B X]\RflySimAPIs\2.RflySimUsage\0.ApiExps\e13_VisAPIPyCpp\2.rosPythonExps

el Ibat et

Bt Pythont&iR

sensor_ros_pub.py

sensor_ros_sub.py

A RILECE X1

vision_rosl.rviz

vision_ros2.rviz

vision.rviz

B =itk

RunRflysim3DSITL.bat

RunWslRosCore.bat

RunWslRosTrans.bat

RunWslRosReceive.bat

RunWslRviz.bat

WinWSL.bat

S8

b &is

1T

i

i1

fic&

=k

=k

=k

=

=k

IRiE
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i8R

Python{&Z /%23 $0HRIREN
ROSE&LIZF

PythonfZ 2R ERIEITII
BiEF (A3

ROS1hrAsAIRvizE] R LED
BEXft

ROS2hrZsAIRvizE] AL ED
BEXft

BARviZEIAECE X

— 3 BEEIRflySim3DHE
Iris

WSLIFIE B EIROSHZIT
AR (ROS1EH)

WSLIF R FizfTPythonfZ

WSLIFIR Fi&{TPython
EREBTARERF (A%
Bl

WSLIF 5 B EIRvizE] )
IR

BoIWSLIFIRFIX11ER
R RRARSS


.
sensor_ros_pub.py
sensor_ros_sub.py
RunRflysim3DSITL.bat
RunWslRosCore.bat
RunWslRosTrans.bat
RunWslRosReceive.bat
RunWslRviz.bat
WinWSL.bat

XS B TR xKE iR

ECE ¥

ERESHEE (BHAE

Config.json [iy=1 . .
& k. DR, SRR

4. 51715
4.1 SREER

Windows 10824 _ERRZS; RflySimT EB%E; Visual Studio Code; Linux (Ubuntu
20.04); Linux (Ubuntu 20.04),

@®: &HfFERPixhawk 6XkiE, FETENNREZFRLSH: pxd_fmu-vex_default, #
ZFPX4AEFRRZAS /. 1.12.3, EMERRE YEhEFHIBEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEHFER

ZicA/aNBERO® 15; WinWSL 15; E#l/AREF/EitikF hEa,

®: WEREIBEW: https://rflysim.com/

5. KNP K
5.1mEEES R

Step 1. AdEROSFIR

7£ \Desktop\RflyTools FEIXNEHIETT “RosSwitch.bat”, tTREERIROShRZS

CAWINDOWS\system32\emd. X +

Current version is ROS52
New ROS Version 1 or 2:
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https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

ROShR 7% 158 :

o EIEROSL: EENWTIETT RunWslRosCore.bat IZASEEIROS MasterTi &2
o FIFEROS2: LERBIZLARSE, DDSEBEAMET S A IMAEE

ROS1#E3 - BrEizibARSS :

TheELAA:
TEWSLIFIR B EIROS Master{F A IH B AERMARSS EM 0

ik
BAIAE WinWsL.bat AWSLIFEE, SAEFHHMAN roscore <

THRLE R
ROS Masterp{IhiEE, RigERT S M EBMNSHRSH/RS

ROS2#ETi5tEA:

ROS2f&FDDS (Data Distribution Service) SR A HINERE, T RIEIREZEAMNBERE,
TFEPRMasterti R, RFEBMGE, &1 RaBENESDDSIMUHITIRS AIMAMEILEE
HERRo

roscore httpy//192.168.31.81:113 X + o~ = o

. logging to /root/.ros/log/2dldc65c-87el-11f0-aeBe-29Ue8c8f9916/roslaunch-RFlySim-756.
log
Checking log directory for disk usage. This may take a while.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://192.168.31.81:4538u/
ros_comm version 1.16.0

SUMMARY

PARAMETERS
# /rosdistro: noetic
* /rosversion: 1.16.0

NODES

auto-starting new master
process[master]: started with pid [818]
ROS_MASTER_URI=http://192.168.31.81:11311/

setting /run_id to 2d1dc65c-87el-11f@-aeBe-29Ue8c8F9916
process[rosout-1]: started with pid [83u]
started core service [/rosout]
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5.2ROSEIf&¥% 2P R

Step 2: BEhRflySim3D{FHEHIFIE

BIERE:
WEIETT RunRflysim3DSITL.bat FHIZN

FIHALS R

o BaN1IQGCHITE L

Bl CopterSim{AE {4

Bl MRIlySim3D=4{FEFE

CopterSim# 4 TMHE=ER GPS 3D fixed & EKF initialization finished
RflySim3D3 4N 2 R1ZRTANIEE

&=
HIRFTEMEAMFIERE!T, TAVAIIBKTR

CopterSim Full v3.01-20240201 — O]
LG arn WA HlAesE KR Sh ﬂ‘ ImTie
X e 5 k 450 50 m 958 Sk l -ll g'l Il
F B 1.5 ig 450 mm o0 m HE M1 [ LT O
h FLHLANRR uEe
DJI (R 5i) 2312 960
L RE -
APC
- FHL i BB,
< X m z
e Hobbywing ( 1) XRotor 20A
jf’ FL A Rg.
ACE (Rf EGHih) LiPo 35-11. 1V¥-25C-5500mAh
LB e B Z 5 A A e I3 1 A HL AR
AHBLID:  UDPMzHE s FIDLLAEEY S - IEE S YRR Bl EHLER AR i -
i 20100 PX4 SITL_RFLY Grasslands x: 0 v ki) vaw: 0
UDP Mode
bR - Mavlink Full Tl EL
PX4: Enter Auto Loiter Mode!
PX4: Found firmware version: 1.13.2dev X0 0 Z 8.04
PX4: Command ID: 512 ACCEPTED
PX4: Command ID: 512 ACCEPTED Vz 0 Vy 0 Vz 0
PX4: Command ID: 512 ACCEPTED
PX4: FPS 3D fixed & EKF initialization finished.l I 80 80 b0

Step 3. BEIERBHIBAHTR

BIER*:
WHIEIT RunWslRosTrans.bat FIZS
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TheEEIREA:

® IZ{T sensor ros pub.py PythoniZf

e MRflySim3DIRENZX2340HE (RGBEIKR. HABEREFH)
o EHIZANEEEESE

o RERXBIEIREAMEIROSIEA

Bibiiis:

1. B EhIREX(A H BB A | Pt

2. 37 5RflySim3DRYE S iERE

3. L XEZEE (Config.json)
4. B RSB EURRETEIT

5. FHITANBMITR ¥VES

6. R A TR E IR EIROSIE™R

BB E:
W& winwSL.bat FHAWSLIFLE, FEIIT python3 sensor ros pub.py

CAWINDOWS\system32\cmd.. X 4 | =

current ros environment noetic

No Redis labs

HostIP is 192.168.31.81
FARIANERSLinE i frame_id :map

Json use relative path mode

jsonPath= /mnt/d/workspace/python/6.visCreate/exps/rosExps/Config. json
Got U vision sensors from json

Start lisening to timeStmp Msg

Got time msg from CopterSim # 1 , running on this PC
Got CopterSim time Data for img

Got start time for SeqlD # ©

Got start time for SeqID # 1
Got start time for SeqID # 2
Got start time for SeqID # 3
Start Image Reciver

Start lisening to IMU Msg
Got CopterS5im IMU Msg!
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5.3PythonfZ Rz #RITIAT 1B

Step 4: BEIRvizRIIMML IS NIERE
BMERE:
WHIEIT RunWslRviz.bat RS
IheEiBA:

* BEIRvizZAIMIK IR

o BEIMELRSEMIEETER
o INERMNEERTEIE
o A LI RBRHRIFEBLAINE

FHARR SR

e RViZRERINFIFF

o BEMBEIULTEKEIEATIR

o SRFBIEERVIZAELNEHRET

|iEkH*E:

INE WinWSL.bat FHAWSLIFIE, FEpiGiN rviz 5§ rviz2 755

ave
@© Time ]

Synchronization: | Off - | RO Time: [1756806739.80 ROS Elapsed: |74.72 Wl Time: |1756806739.83 Wall Elapsed: [74.64

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps
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Step 5: FFBPython/ROSIZEWIZEF

W& RunWslRosReceive.bat , 2 BETHFEWSLTiz{TPythonBXE/ROSHE A IEFMHIAs (!
WA S WinWSL.bat, BiAPython3 sensor_ros_sub.py3§%), M TFEMROSZ 8%
WEIKEE R/ R =R,

CAWINDOWS\system32\emd. X + v

current ros environment noetic

current ros environment noetic

Json use relative path mode

jsonPath= /mnt/d/workspace/python/6.visCreate/exps/rosExps/Config. json
Got U4 vision sensors from json

Received image of type_id: 1 with shape: (U488, 6UB
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (480,
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (u8@,
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (U808,
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (480,
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (u8@,
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (U808,
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (480,
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (u8@,
Received point cloud of type_id: vehicle_lidar
Received image of type_id: 1 with shape: (u8@,
Received image of type_id: 1 with shape: (U808,
Received point cloud of type_id: vehicle_lidar

Received image of type_id: 1 with shape: (480,
Received image of type_id: 1 with shape: (u8@,

EERISSEEFEM
BENIRRE3EIY

BIERUTINFRH& MG, UBERASREIETT:

ROS1EEIFSI:

1. B5t/25IROS Master: iZ1T RunWslRosCore.bat

2. BehRflySim3D{FEIF R

3. ZFEANTLBNE, BofERBELTTR
4. xfEBoEl A TEMZEWT =

ROS2BENFS!:

1. B#EBohRflySim3DfAEIFE (FEFEROS Master)
2. EREANTL2VIANE, BRI HIBELRT A
3. BRI b TEMZWT = (DDSEHET A IL)
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RunWslRosReceive.bat
WinWSL.bat
sensor_ros_sub.py

AR ROS2MNHRRBEFE T RBNIRFEMRE, BRNUNIZ LRI U ERSTER
AUZELEE

PISEERER T

o MREAZEEMHATTAHINGE, BHERFIEIREER—FEMA
o MEMAMSIKE, WHREXIKORMKEZE
o WNRIPEHTNIRENK, FILAFRHECE BARIPHL

PythoniZFiEsef{LIEIY
PythoniFiEfil{k:
o {FEFPythonEEIIFIE PR E I B f#i

o TEMAIRAFINUMPYFIOpenCV: pip install numpy[mkl] opencv-python
o EEEOpenCVERAZIZAIE: cv2.setNumThreads (4)

B IRMAL

s NEFEEHE: EANumPYHAFMEGEHIE, BRMENAFEN
o RPN’ FEHPythonZ LAz F I A IEEGEUE
o HUERE4R: WTFARTER, AIZEEAERHTEEES

ROSEEiIL:

o JHEROSITIRZERIATIA, BREIEEKR
e XFROS2, 1LQoSIZE AFH LRSI BISE
o FAGENHEBERFRE, BRAFEH

RERAM:
o 7fConfig.jsonFiAREREBSE (YR MK) LIENRSEEE

o FRAGEMNERINMNFEERES HEE
o S1EPython#HiZMCPUNMREERE R

6.8E 58

1. RflySImEAXH: https://rflysim.com
2. ROSEA#IZ: http://wiki.ros.org
3. OpenCV-Python##2: https://opencv-python-tutroals.readthedocs.io

17720


https://rflysim.com/
http://wiki.ros.org/
https://opencv-python-tutroals.readthedocs.io/

4. PX4¥IZEH: https://px4.io

=h N
7.7 W 0]l
QL BHHEE, EANEEESE CEAH?

Al: BWBELITFILA:

Ha1RCopterSimBEER"GPS 3D fixed & EKF initialization finished"
CEQGCCHIHILFHERBURSESFER

HIAMAVLinkIZEZ 12 L B IH

KRELTANESEE/HEH (armed)

Q2: ARiFHFEFRIERBIMEETELAN?
A2: IERROSHRA D FIHEE
ROS1HIEXZ:

o MIAROS MasterlEEiE1T: 10& roscore #Hiz

o MINEREEEUEA T RIERIEIT

o KEROSIEMELIEMAT: rostopic list

o IOUREFENIE: rostopic echo /rflysim/sensorl/img rgb

o MEMRIEREIRZE:. rosnode list # rosnode info /sensor node
ROS2HIED !

o TAIADDSIMREIERE . ros2 daemon status

o KOERAIE: ros2 topic list

o IDIFIERAEIE: ros2 topic echo /rflysim/sensorl/img rgb

o METRIWKAS. ros2 node list # ros2 node info /sensor node

o ISIFQOSHFHEAIM: ros2 topic info /rflysim/sensorl/img rgb --verbose
Q3: PythonfERBETHIEFIEITHEEAN?
A3: BFRUTTEICEMERR:
Python{k#fitz

o 1&EPythonhkZ<: python3 --version (FEEPython 3.6+)
o ZREHEM{KFi: pip3 install opencv-python numpy yaml
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https://px4.io/

o ZEROS Pythonfk
#i: sudo apt install python3-rospy python3-sensor-msgs python3-cv-bridge
(ROS1)

o ZEROS2 Pythonfk
#i: sudo apt install python3-rclpy python3-sensor-msgs-py (ROS2)

R ENE:

o MZEROSIFIELTE: echo $ROS VERSION F echo $ROS DISTRO
o MA{RIEFNNZEROSIFIR: source /opt/ros/$R0S DISTRO/setup.bash
e W&EPythoni&fE: which python3

B REIRER

o MNRHIMBRFANIEIR, FREPYTHONPATHIME L =
e cv_bridge$§i%: sudo apt install ros-$ROS DISTRO-cv-bridge
o MRHIANRIRIE, BEICEPythonflZAsEIHI TR

Q4: WSLHEH T ZERERRmELD?
A4: EEFREX11EL:

o HIRVCXsrv X ServerlETEIG T

o TEWSLAIZEDISPLAYIFIEZL = export DISPLAY=:0
o KMEMNEEEARIFVCXSIvIBE

e EEWSLEEHZ=IR

Q5: PythoniJi#iEFEIE B iBTEIFARIIMIBELN?
A5: BIRUT T EBHE:
EEERIBATTR:

e Tfi{R sensor ros pub.py T IETEIEIT
o KMEBERENFIRRSIERBIflERE
e Verify RflySim3DF1CopterSimpyEIERS

IEEROSIEFIRE:

e ROS1: rostopic list | grep rflysim EEEKXEFIED
e ROS2: ros2 topic list | grep rflysim BEELZRERIEM

o MEIHMIIELIINZE:. rostopic hz /rflysim/sensorl/global lidar
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EEITHATRER:

e E sensor_ros_sub.py VLRSS AT B E IEH
e I8jFVisionCaptureApifit & 5Config.jsonPRIE KRS —IK
o KEROSHBRBINIEIZ FRAYILED 4

Q6: Z & HMEN{ARIERXMEAN?
A6: B EMKECE

HRFIE BRTERE—REMN A

O EIPHIHERENE & IEH
KEAWindowsBi ASEEARMNFISH
fEApingas <M 4L R

F s RE IPHUAL A A B 5h3REX
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