HF 24158 ROSTransisE$l5C18

1. 3E3EBHAY

EEFAY RflySim JMER3EHISRIRS, X1TohFH PX4 B (SITL) 8, ZASLINER
FB—EEARL: EFRKE PX4 BIFIIER T, CopterSim EIZFMNBLREoHIFIRE

(DLL Model, BP MulticopterNOpx4.dll ) SER% Y1THEE, Hi@id RosTrans Aa)Hig
ZAE R AIE N 5 i $RiHE AR &R MAVROS K& ROS EHHMARS. ARELAUES
B3I MAVROS Z2—HliEO (AEMNEARA. HEXAUSRSE) FKITHAEN, TLE
Hlis5<, MIMIBEER ROS EHIRIET4TEE “ PX4” MEESEBE(FE L,

2. SEIRER

o MER: Windows 10 KLU EHRAS; RflySim TEgEL!; WSL2 Ubuntu 3518 (BF
izfT ROS/ROS2 T 4)

o« WHENR: Lind/aztEm 1 &2,

3. SEhSht

HIFEER:
[Z4 B F]\RflySimAPIs\6.RflySimExtCtrl\0.ApiExps\e21.RosTransExps\3.BasicRosTopi
cCtrINoPx4

SRR THTTREXXHEREWINT !
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.

3.BasicRosTopicCtrlNoPx4/
— CopterSimNOpx4.bat
RflySim3D

F— MulticopterNOpx4.dll
— rostrans.param

&iE)

— dllModel flight.py
MO

L— winWSL.bat

Hi#EA WSL)

4, FEAFTHTR

4.1 BEMFRIAR

# SIL EnhilA : §%) DLL #EEHSEH CopterSim +

# CopterSim ZEBIHNFER (R PX4 BEH)
# RosTrans HRE/FEEENH (EA DLL ##E!5 UE4

# 8 FXITHIE  WTRLE RX/TX &, IRS5 UE4

# Windows-WSL2 W&s/BEFFHERA (Bah VcXsrv

XWIEIE{T CopterSimNOpx4.bat X, FFHAEIMEIRUTR. BAK=E5 1
CopterSim. 1 RflySim3D ¥, &EHCopterSim#4, KFERFERADLLER X HH
MulticopterNOpx4, E4#FFrE CopterSim BOMMBEERER, HE

/N Simulink&DLL SIL #RI(, BIRRAIIEILTTR. W TEFfR:

CopterID: — ]l as=ID: {fEF ILLARHI T {4

1 -1 MulticopterHlpaxd

TR

Detected FX4 SITL Firmware version: 1.14.4
Activation by Series!

CopterSim: UDP destination IP list includes
CopterSim: 127.0.0.1

CopterSim: Online mode dissbled, 1sUDFBroadCast=falsze
CopterSim: m_ghdrLizt=[127.0.0.1]

CopterSim: Start rurming!
CopterSim: Simulation start.
GpsOrin LLA: 40, 1640302, 116 2693633, B0

CopterSim: failed to local multicast with EflwSim3D.
CopterSim: Switching to IPport list mode.

TarsamTToe . arma 1 Ao

{hEEL:
Simul ink&DLL, SIL

POFE: RS,

921600 UDF_Full

4.2 B5 RosTrans Hia){¥

£ WSL /25 RosTransHIIH S, W' WinWSL.bat', TEFHAIFIEERHN:

rostrans
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WinWSL.bat

root@RflyGuo®l: /mnt/d/git/6.RFlySimExtCtrl/0.ApiExps/e21.RosTransExps/3.BasicRosTopicCtrlNoPxU# rostrans -c rostrans.par
am

workspcae: /mnt/d/git/6.RflySimExtCtrl/@.ApiExps/e2l.RosTransExps/3.BasicRosTopicCtriNoPxu

exec path: /mnt/c/PXUPSP/RflySimAPIs/RflySimSDK/comm/rostrans

FeW3 ROS1 FA3S (ROS_MASTER_URI=http://192.168.31.251:11311)

roscore Fi&fT, IEEB&ERBN...

: ./bin/x86_6U/RosTrans —platform offscreen —c=/mnt/d/git/6.RFflySimExtCtrl/@.ApiExps/e21.RosTransExps/3.Basic
RosTopicCtrlNoPxl}/rostrans.param ——vision_sensor_config=/mnt/c/PXUPSP/RflySimAPIs/RflySimSDK/comm/rostrans/bin/Config. js
on —C rostrans.param

ParamManager loaded config from: "/mnt/d/git/6.RflySimExtCtrl/0.ApiExps/e21.RosTransExps/3.BasicRosTopicCtrlNoPxU/rostra

ZIELKBEIIEAEBERTH rostrans.param EEEXf. RosTrans &Bz5h:

e %% CopterSim (DLL Model #£38) , #ZWENEIEFH &7 E ROS E /&
e Bl MAVROS #ARMARSIHS (set_mode, arming, takeoff, land &)
e WNE/EA enable uedd=true , & HFE UE4 BRiTHEE

rostrans.param X<PEACEWAA:

enable dl1Model=true # BF DLL Z&RE (& PX4)
coptersim_count=1 # HEHBE

coptersim targetip=127.0.0.1 # CopterSim IP it
enable ue3d=true # B2 UE4 3D BRZHl

o m— w— iy O —
4.3 1517 8 F KITHIFE
BRSNS WinWSL.bat "iilZx, £33 IFIEEFIZITI0 TS

python3 dllModel flight.py

BITERflySim3DFMERIT AL “8” F ¥1To
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WinWSL.bat

EOBO|BOOD xA S

] root@RFlySim: /mnt/d/worksy X +

[EM] RX & it :
pose: 594U msgs
vel: 594U msgs
gps: 95944 msgs
odom: 594U msgs
state: 119 msgs
[POSE] x=-0.00 y=-0.00 z=-0.09
[VEL] vx=0.00 vy=0.00 vz=0.00
[GPS] lat=U0.154830 lon=116.259368 alt=57.96
[oDOM] pos=(-0.00,-0.00,-0.09) vel=(0.00,0.00,0.00)
[STATE] mode=AUTO.LAND armed=False

root@RFLlySim: /mnt/d/workspace/c++/U.RflySimModel/SourceCode/ex
ps_RosCtrlNoPxU/0.BasicRosTopicCtroot@RFlySim: /mnt/d/workspace

BITER, HREFEFEANSRIEAR, BEMRE, BXWNE WinWSL.bat "7k,
5 HBIEEFIEITI RS

# BEXBH
python3 dllModel flight.py --alt 8 --radius 6 --laps 3
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WinWSL.bat

MFTHIT 3 B 8 F %17, BEN 10m, FEH 6m.
WRIER S WinWSL.bat B, E38HAIAIEERIEITI0 FES:

1| # $BETWH ID M UE4 BQO
2 | python3 dllModel flight.py --id 1 --win 0

@ RilySim3D UE4 Full v4.13-0 - o X

| 5. XM=
| 5.0 LIS E(A B SHESS

AL EIE “CopterSim ZE/1RE” X—T¢ PX4 WAERR, SEMS5ETE
MAVROS —3aY ROS # [, BELIIEFERIT:
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WinWSL.bat

245188 ROSTrans E5IMUERERR

Windows 41

CopterSim (fiN# MulticopterNOpx4.dll)
Simulink & DLL_SIL fAE#&, AR ¥T50HF

%) UDP 1 T li%fﬂ!] UDP {

WSL2 (Ubuntu) 89 RosTrans Hja¥

DIIModelAssistant : UDP 2 ROS /RS WAifiiE
RX : &N UDP —» ROS F& TX : ROS #Z#lfg5 —» UDP

I ROS x5 / BR%5 (mavros #n$aZEia])

dliModel_flight.py (ROS F:)

Figure8Flight #2125
ITEREN / R HES / ABRS / 2% UE4 fiO6S

MAWUE dllModel flight.py E%E— Figure8Flight ITHIBFEAL, HigitEKH]

1.EOLEBES:. — X WTESHIER DliModelAssistant 292 E8 5 > RX £/, 6
TXEFS 5 MRS, BTFEIEZ—WRIZOE N,

2. BEHIERRE: B EBH “8F NI 4 R, SEER—FHAREH TX ??Eﬁ%']
#20O ((E/Z / HHEERE | THEERE), REERETRRHESE

3. EERAMAT: FAIRIIATRUY 20 Hz MUSRRIFE L % 2|l setpoint, HE
OFFBOARD &3, “IFF4 IR EIEHIR" RIZK;

4. ROS1/ROS2 MFHEZ: E—H1F2@id RoS VERSION IFIEZTE HRNIER rospy 5%
rclpy B9 API,

T A tiEOSRERIIESN (5.1-5.3), HZXEMIT dlModel flight.py BIKHRC
LM (5.4 #2).

| 5.1 ROSEEIEAORYE

RX £ (CopterSim — ROS, iTiA) :

6/15



£ HEER iR

/mavros/local position/pose PoseStamped ENU A2 (L& + Mt
#)

/mavros/local position/velocity local TwistStamped ENU &EE + ARE
/mavros/global position/global NavSatFix GPS B4EZE
/mavros/local position/odom Odometry EEBREIT ((E + BE)
/mavros/state State KRS (armed / mode)

TX E& (ROS — CopterSim, %7):

& THERER BiEe

/mavros/setpoint raw/local PositionTarget {Ii&/:RE/NNIREZEILIEZH]

/mavros/setpoint position/local PoseStamped I + PHrciiizs)

/mavros/setpoint velocity/cmd vel TwistStamped  #BYEIBHRERS]

/mavros/setpoint velocity/cmd vel unstamped Twist ToB BB E

/mavros/setpoint attitude/cmd vel TwistStamped  {&HEREEH]

/mavros/setpoint raw/attitude AttitudeTarget ZEABF (Mt + #5)
BRS3 :

RS et B

/mavros/param/set ParamSet RE S

/mavros/set _mode SetMode I %fT4%=C (OFFBOARD / AUTO.LAND)

/mavros/cmd/arming CommandBool fRet / £

/mavros/cmd/takeoff CommandTOL EEEEEE

/mavros/cmd/land CommandTOL (5553

UE4 fiAEH GBxd rflysim msgs/UE4Cmd ) :

& BiER
/rflysim/win@/ue4 cmd M UE4 EFRFEOLXETREGGS

1 /mavros/. ..
/mavros2/. ..
/mavrosN/. ..
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5.3 IR ¥ITIR{ERS

start _setpoint()

- set mode(OFFBOARD)
arming(True)
takeoff(alt)
[M=¥T /7 #ZEHIEK]
- set target(0, 0, 0)
stop_setpoint()
- set mode(AUTO.LAND)
- land()
- arming(False)

{

{

{

# IB5h 20Hz setpoint A#HL&IE
- param_set(NAV_RCL _ACT, 0)

# PR ERIP

# i3 OFFBOARD #&E=z
# RS

# e

# FATTE

# UIREEEEN
FEEIRS
# 5t

H*

5.4 EFREIER SR

BIFZR 2 BRZIEEYIRIE Figure8Flight KA, MiEREURIE WA ID SR =(E, &7
ENERFHIIGHITHIRT, &EWFA _init ros() 5TAX ROS FIREE:

class Figure8Flight:
def init (self, copter_id=1, altitude=10.0, radius=5.0, laps=1, win_id=0):
self.cid = copter id
self.ns = "mavros" if copter id == 1 else f"mavros{copter id}"

self.alt = altitude
self.radius = radius
self.laps = laps

self.win id = win_id

self.rx _counts = {"pose": 0, "vel": 0, "gps": 0, "odom": 0, "state": 0}

self. running = False

self. mode = "position"
self. tgt = [0.0, 0.0, 0.0]
self. init ros()

B A

o self.ns RETFIEEH/IRESIFIZ, ¥l 175 mavros , §HLN A mavrosN , 5
5.2 By & = EIFIN —3K;

e self. mode 5 self. tgt & “IFHIRE" WP OUKRESLE, EEAHLERIREE
TRELZHWMHEE. EENTARE,

e rx_counts AFFHITENENFAKIIVEEE, BHE “WATIEIE RE (WWFE
711 Q1) RIXBMEKIE,
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5.5 ROS1 / ROS2 JURRAS A&t

EFEENXMTNSRIEIFIZEZE R0S VERSION HIBTIE{T7E ROSL A2 ROS2 £, HiEHS
AREBE:

ros_ver = os.getenv("ROS VERSION", "1")
is rosl = (ros ver == "1")

if is_rosl:
import rospy
from mavros msgs.msg import PositionTarget, State, AttitudeTarget, ParamValue
from mavros _msgs.srv import CommandBool, CommandTOL, SetMode, ParamSet
else:
import rclpy
from rclpy.qos import QoSProfile, ReliabilityPolicy, DurabilityPolicy,
HistoryPolicy

_init ros() FRENBRUERENXEERTT ROS2 EEEREE QoS #H#F DDS
Rip:

def sub ros2(self):
gos = QoSProfile(reliability=ReliabilityPolicy.BEST EFFORT,
durability=DurabilityPolicy.VOLATILE,
history=HistoryPolicy.KEEP LAST, depth=10)
n = self. node
n.create subscription(PoseStamped, f"/{self.ns}/local position/pose",
self. cb pose, qos)

self. exec = rclpy.executors.MultiThreadedExecutor()
self. exec.add node(self. node)
threading.Thread(target=self. exec.spin, daemon=True).start()

time.sleep(5)

XENHENMTIFEEE: ENEGE ROS2 FTHAER BEST EFFORT RISEM4ERE& A BE
5 RosTrans & fRIRILES (BNTHAZIEIE, M Ql); M DDS TR RKMBEHFD,
FLEANIB U REETE sleep(5) , B CMEARSIAREE (MR Q2).
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5.6 Setpoint EHI kLI

OFFBOARD R\ E Rt B i 540 A i th &2 ik 4z %ElJin lo 12FFA—MTILAZLL 20 Hz
(sleep(0.05) ) BUMMKMEIN LM, RKHWMEETEHYR] self. _mode JRTE:

def sp loop(self):
while self. running and not _interrupted:
m = self. mode

if m == "position": self. pub position_target()
elif m == "pose": self. pub pose stamped()
elif m == "vel stamped": self. pub vel stamped()
elif m == "vel unstamped": self. pub _vel unstamped()
elif m == "att rate": self. pub att rate()

elif m == "att target": self. pub att target()

time.sleep(0.05)

def start sp(self):
self. running = True
self. sp thread = threading.Thread(target=self. sp loop, daemon=True)
self. sp thread.start()

X “REM + BERLEE BIRIHE “AHA” 5 “BEAX%R” i EAERTEIAR
set pos / set vel s / set att rate FHEEHEEN self. mode #

self._tgt , RHLRRTIIREINIHENRE LS, TEERELL LML,

5.7 75 TX =£HE O RIS

EMGIEMPAIZRN  _pub * FHiE, ERX 5.1 7 6 TX THENZF—HE, UsEADN
setpoint raw/local ({UEER) Fl:

X

def pub position target(self):

"""TX: setpoint raw/local (PositionTarget) — fIEf&Ez="""

msg = PositionTarget()

msg.header.stamp = self. now(); msg.header.frame id = "map"

msg.coordinate frame = PositionTarget.FRAME LOCAL NED

msg.type mask = (PositionTarget.IGNORE VX | PositionTarget.IGNORE_VY |
PositionTarget.IGNORE VZ | PositionTarget.IGNORE_AFX |
PositionTarget.IGNORE AFY | PositionTarget.IGNORE AFZ |
PositionTarget.IGNORE YAW RATE)

msg.position.x, msg.position.y, msg.position.z = (float(v) for v in self. tgt)

msg.yaw = self. yaw

self.pub_raw.publish(msg)

type mask 7 PositionTarget HYAEEE: 1@id IGNORE * {iBFDZABKIRE/NIRE /RN
BRENE, RERBUESREM, TR “GUEaR RiR. SN ZBRAEMRER
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B, MHRAEERT
ZSEEAONABNTTHRRAAEES, FENLHED:

def pub att target(self):
""TX: setpoint raw/attitude (AttitudeTarget)"""
msg = AttitudeTarget()
msg.header.stamp = self. now()
msg.type mask = self. att mask

msg.body rate.x, msg.body rate.y, msg.body rate.z = (float(v) for v in
self. tgt)

msg.thrust = self. thrust

msg.orientation.z = math.sin(self. yaw / 2.0)

msg.orientation.w = math.cos(self. yaw / 2.0)

self.pub att t.publish(msg)

ARRMARITYTTIREVEEIR . XE% Z etk
B, qz = sin(yaw/2) « qw = cos(yaw/2) , HRZSEN 0. X—1ETE
setpoint position/local BY pub pose stamped HR[EIFFEHIN,

5.8 “8 F” HTHIEFER
8 FMITXK A Lissajous BEEAIE, UB. RESYIRENIFIH=Z1"HFEER:

def fig8 pos(self, t):
"MUBEREis: x = R¥sin(t), y = R¥sin(t)*cos(t)"""
R = self.radius
X R * math.sin(t)
y = R * math.sin(t) * math.cos(t)
return x, y

def fig8 vel(self, t, omega=1.0):
"NBFHIMRE : dx/dt, dy/dt"""
R = self.radius
= R * omega * math.cos(t)
vy = R * omega * (math.cos(2 * t))
return vx, vy

def fig8 yaw(self, t, omega=1.0):
"IN yaw BT
vx, vy = self. fig8 vel(t, omega)
return math.atan2(vy, vx)

XS y = R-sin(t)-cos(t) EPHIEER sin(2t) , 5 x = R-sin(t) HERFFK
BER 87 F (WALEMN), RERMUEXTEKRSEER, HA
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d/dt[sin-cos] = cos(2t) ; WAMAF atan2(vy, vx) EXHEIZAE, EVISKIGEEH
BEEh A A, UERNEREIER fig8 pos , RERLEMA fig8 vel , A TE—
NIRRT B AR E)E S O 52T,

5.9 ISR AR

51 MAVROS BREZWETERN srv * 73k, 81NAZEREEREXS ROS1/ROS2, KL
set_mode /I97l:

def srv_set mode(self, mode):
print(f" [SRV] set mode - {mode}")
if is rosl:
rospy.wait for service(f"/{self.ns}/set mode", 3)
return rospy.ServiceProxy(f"/{self.ns}/set mode", SetMode) (0,

mode) .mode sent
req = SetMode.Request(); req.custom mode = mode
return self. call srv_ros2(self.cli mode, req)

ROS2 WEFIRSZIAASL—@ET call srv ros2 #IB, BEEEFRSTH, BRI
future BEZ|5CREHERY:

def call srv ros2(self, cli, req, timeout=5.0):
if not cli.wait for service(timeout sec=timeout): return False
f = cli.call async(req)
end = time.time() + timeout
while not f.done() and time.time() < end: time.sleep(0.05)
return f.result() is not None

XLEARSTE YT AYIARIRREED 5.3 45 HEVTREIR(ER
5ll: param_set(NAV_RCL ACT,0) (KiFZEITKEL(RIF) — set mode(OFFBOARD) —>

arming(True) — takeoff — ...— set mode(AUTO.LAND) — 1land —

arming(False) o

5.10 UE4 #1O¥%

E:pul rﬂysim_msgs/UE4Cmd F&, [ RflySim3D ERE O LXFRFED
%, sendUE4ACmd FATREEHALMITS, setup ued viewport MILEE ZEin SRR

B + RS + HTRIECE |
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O oo NO ULk~ WN B

[ e T e B L S
O Ul b WIMNEFEF O

def sendUE4Cmd(self, cmd str):
if not HAS UE4 MSG or not self.pub ued4 cmd:
return
msg = UE4Cmd ()
msg.checksum = 1234567890
msg.copter id = self.cid
msg.cmd = cmd_str
self.pub ued4 cmd.publish(msg)

def setup ue4 viewport(self):

self.sendUE4Cmd('RflyChangeViewKeyCmd N 6') # N 1230 (HEkERLE ) 6L AR
self.sendUE4Cmd('RflyCameraFovDegrees 120') # 7/ 120°
self.sendUE4Cmd ( 'RflyCameraPosAng %.2f %.2f %.2f %.2f %.2f %.2f'
% (0, 0, -23, 0, -90, 0)) # FENAIE (LK) +AE (1
L-90°)
self.sendUE4Cmd ('RflyChangeViewKeyCmd S') # BTREAVES
self.sendUE4Cmd ('RflyChangeViewKeyCmd T 8') # BN YITHIE (1E308)

UE4Cmd JHEMZ=NFERE X checksum HNEERLKL(E, copter id IEEBMR

M,

cmd A RflySim3D ZHF09IEH G an < F T &, HENIEEMAILARM (NED) 4845,

B(K, A -90° BENEEME MEM. FEE rflysim msgs BRE

%,

HAS_UE4 _MSG /9 False , HXAHASWR 2T (JLZ Q3).

1 5.11 FKITRIE run() BIEPHER

run() B ERMHBER—RTEES, TEMHERIT:

O oo NO UL WN B

R o I e R S e R S
~No Ok W RO

def run(self):
# Phase 1: ZE#FREN + ECE UE4 10
sleep ok(3); self.print telemetry(); self.setup ued4 viewport()

# Phase 2: IRSBECE + MEPHRE ¢

self.set pos(0, 0, 0); self.start sp(); sleep ok(1)

self.srv_param set("NAV_RCL ACT", 0.0)

self.srv_set mode("OFFBOARD"); self.srv_arming(True);
self.srv_takeoff(self.alt)

self.set pos(0, 0, self.alt); sleep ok(5)

# Phase 3: 8F ¢{T(EBE4R, SA—MMTXEO)

for lap in range(self.laps):
# E&1 set pos / E&2 set pose / E&3 set vel s / E&4 set vel u

# Phase 4: ZE&EEET T (att_rate 5 att target &hedk2s)
# Phase 5: &% Ff& - AUTO.LAND - land - disarm
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B3I MERRZL: S—BEES AN 1/4 5N, RORYERIUEBin. (IZ. HHEE
HRE. THREEREOMIZEO, MME—FELNT DERARIEFIREINSERRR. F5
MERE LI BIERZ S ES, B AUTO.LAND FERMSEIRSH L, REHA—R
setpoint L\ ffafRémig285mE CmdArmed=0 B9 UDP &, & CopterSim MERM#H N _EBUIX

8N 0

6. EEAF

1. RflySImEAXH: https://rflysim.com/doc/zh/

2. MAVROS Ih&ER Wiki (Offboard =15 £ /1/ARSS 1% ER)
http://wiki.ros.org/mavros

3.R0S2 QoS (AR53/mE) ECESE:

https://docs.ros.org/en/humble/Concepts/About-Quality-of-Service-Settings.htm
|

4. mavros_msgs JHESREBEXSE !
http://docs.ros.org/en/api/mavros_msgs/html/index.html

7. B |n)H

Q1: ji&17 Python filzsfig B UREE &N EAE
(FrE RX 115473 0)

Al: ERELUTILE:

ik CopterSim E@shHREDLLIER X HSHERXE SRS T
i1k RosTrans BERBohHINE T IEFBEY rostrans.param
HIAWSL25WindowsMZ8Ei& (FJiz1T WinWSL.bat ACEMZIFE)
ROS2 If15 T HHifR QoS ILAZ (3TiRiw{FFA BEST EFFORT )

Q2: BRS3AAIBEY (set_mode/arming &[G
False)

A2: BRZU%H RosTrans B9 DIIModelAssistant 12, i5HEIA:

e RosTrans BdEH enable dllModel=true
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https://rflysim.com/doc/zh/
http://wiki.ros.org/mavros
https://docs.ros.org/en/humble/Concepts/About-Quality-of-Service-Settings.html
http://docs.ros.org/en/api/mavros_msgs/html/index.html

e RosTrans IETEiE{TEKRIRE
e ROS2 IfE T DDS discovery FELY 3-5 ), HABHNESFHF

_(%3: UE4 OGS (XAWNES /5N
2 kY

I;|l+
=i

A3: BN
® rostrans.param H enable ue3d=true
e RflySim3D E/25h

* rflysim msgs BBEIEHZEE (ROS1 FE source MM HY workspace) s BERRLE, 12
FFH HAS UE4 MSG /9 False , =1TEN “rflysim_msgs k%%, BUSIOERE" FHik
21T, AeimizhlAs

1. https://rflysim.com/ <
2. WEZEEEIFW: https://rflysim.com/doc/zh/HowTolnstall.pdf «
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