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LI BLIEI PythoniEOPX4MavCtrlV4, UE4CtrlAPI,
NetSimAPIV4AZE, 126 KT8 TIES X ¥T. BASSIIERIT:

TR ANESR A,

KREGHAEH FEETHEERIRENEE ID Y CopterSim BYITHEA IP

ik, HEEZITEVEMSIREE@RNAA, UEHITH—DIEHIFR SN, Xa]LLE
UMBELERTIZ, MUTAVIEIANERIE, BIE1S ¥ Ta8EEmav. ue, 5
CopterSim. RflySim3D#BiZcopterSimlid

=1;



ue = UE4CtrlAPI.UE4CtrlAPI()

#
BIZE—CopterSimIKAIRENSE B, FUE2sH, FREUFIHMAFRE CopterSimPRTEEEAAY
IP

req = ReqCopterSim.ReqCopterSim()
## SREXEAREBRGIP, H BACE CopterSimE(EEIEEIZ AN
# JREXEIFEE CopterIDAYCopterSimFR7E BB AXAYIP

#
7E: Windows FimfTasiRigh kB TargetIP=127.0.0.1, WMREHMEBMN _FinfT, FKEX
Copter| DX$ [z EEAXAYIP

TargetlP = req.getSimlpID(copterSimld)

# 15K B ARCopterSim G ExEx o] 2 4 BB X
#BIAEO, AIUAABEbatiAREIES IPHLLT
req.sendReSimIP(copterSimlid)

AR RINRE BRI R AN RIS F SR IMZ O, mav

LA TR AMNB T, M net

EHINAFERSRINIFIRZ BINMLES. XNEENTANIEHIFRBIERERM T
i

mav = PX4MavCtrl.PX4MavCtrler(copterSimid,TargetIP)

net = NetSimAPIV4.NetSimAPI(mav)

R GRESE Sy 9 b ST
MHTEN—R5|FEANMIREE X ANBPIREE R, BIXMEIN, AIUSER IR AN
WEMITR, BFERMDH TR,

def func():
# BRI ENIEE SHIAVEUE
while True:

if copterSimld != 1:



print('IRFEEREE
B 'net.UavData[0].CopterID,net.UavData[0].uavAngEular,net.UavData[0].uavVelNED,
net.UavData[0].uavAngEular,net.UavData[0].uavPosNED,net.UavData[0].uavGlobalPos

)

print('3IAMERSER:
"mav.CopterID,mav.uavAngEular,mav.uavVelNED,mav.uavAngEular,mav.uavPosNED,
mav.uavGlobalPos)

time.sleep(1)

RSB AINRE R AIIA LS PX4 TAMLRY MAVLInK 3815, FHRAHBVEIERIEIEERY
IP MO RAIFERNIT AN XMEERITFEZREANZEETRZNBIEIIMR;

#mav.InitMavLoop(UDPMode), where UDPMode=0,1,2,3,4

# Use UDP_Simple Mode to control PX4

# In this mode, this script will send struct inHILCMDData to CopterSim
# Then CopterSim convert it to MAVLinkOffboard message to PX4

# In this mode, PX4 send MAVLink data to CopterSim, which convert Struct data
to this script

# Obviously, UDP Simple is faster (Little data, low delay) than UDP Simple.

# X BEEAMAVLInk_FulllRzURE iai#dE

mav.InitMavLoop()

# AN IBHE 4 45'224.0.0.10" THY 60002,60003,60004 2 5% M

# XL MmO B s Sw#2 #3 #45 KT, EUSEPR ER AL T#2 #3 #4535 ¢H

# MNRZBHEMBERIE, LBERGAHANEFRIEEIPHIRO, BELEE WliElhimO
#net.enNetForward([60002,60003,60004],'224.0.0.10")

net.enNetForward([60000 + copterSimld +1],224.0.0.10')

AERENERRBNETANBRES, WEREESE (TS, B Offboard
=, BEXMAN, ARRUERINEANRERTE, FRXE#HITERNESAE;

print('Check if CopterSim 3D Fixed...)



while True:

if mav.isPX4Ekf3DFixed:
print('CopterSim/PX4 3D Fixed, ready to fly.")
break

time.sleep(0.5)

time.sleep(1)

print(copterSimlid)

print('FFg&iE2 %: Start Offboard Send!")
# /B AOffboardi=

mav.initOffboard()

time.sleep(1)

TITRBENEEERA R MEIZNINEE, FZFEBEITEN LT IP ik
224.0.0.10 %431%%! 60000 + copterSimid

Im OB EGER. XN FERFREANKEEMEXIEENEEEXEE, EBRFEIEFIRE
F AL IE MR NBIEIE,

net.StartNetRec(60000 + copterSimld,'224.0.0.10')

A ERBSARIBETAMNAY ID

DAIES | FEANMBRBETANBIE \Z12, 3ISFTEAVERBEDHE Y, MRETAN
MFRFEWEIFTEANNBIEEBHITHEN AR SAE CR(F XMILITIHERT ZRITAN
ZIERMEFNRES . MRANIS KT, WAFEuets<LHRIYySIm3DHIT (1T E Bl
KITERAMTETR, FEMET, EEECECKELATEFEN; T HM

ID XA, NFBEFFHRWEIBIEEBRITHEERE $H<;

time.sleep(1)

if copterSimld == 1:
ue.sendUE4Cmd('RflyChangeViewKeyCmd S')
ue.sendUE4Cmd('RflyChangeViewKeyCmd T 4')

print('ZIXEFHAEP K



mav.SendMavArm(True)
print(‘EE ¥ E+X5')
mav.SendPosNED(0, 0, -10, 0)
else:

# 25 FHAEZ IR A& YA RV B
while True:

if net.UavData[0].CopterID == copterSimId-1:
break

time.sleep(2)
print('FHSHITAUEET)
print('ZIXEHAEP K
mav.SendMavArm(True)
print(‘f2 %2 +XKS")
mav.SendPosNED(0, 0, -10, 0)

AERBENEZBNERBEI—MHRIAIE, AFHITHIT func
EREEIAES, MALMEIZFRIEMIRF, SEEATURARRITHENNESMAFEERE
S A E IR ERIBY#1T;

dance_thread = threading.Thread(target=func)
dance_thread.start()
time.sleep(0.5)

AR T — M EENEANERZE, 51T ANTER 10

MART HVTEHEESE, AREN—TEFMNT €T, MERETANNRIETIAMT AN
UEDNSHEESEE, URFSRERS. B IEddE 5N 2ammis

30Hz BYUSRERHIT;

lastTime = time.time()

startTime = time.time()



timelnterval = 1/30.0 #here is 0.0333s (30Hz)
if copterSimld == 1:
Error2UE4Map=(]

Error2UE4Map =

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

while True:

lastTime = lastTime + timelnterval

sleepTime = lastTime - time.time()

if sleepTime > 0:

time.sleep(sleepTime) # R EIHAEEETIE], FAIKE

else:

lastTime = time.time()

# FENEFCIET —ME2ENEE, RIEABLS0HZARMITREIF
# 7 FTEAFRRRVIEHIEE

t=time.time()-startTime

# target position in UE4 map global frame

if t<10:

targetPosE=np.array([-0,0,-20]) # fly to 15 meters high in 0 to 10s
else: #fly circle after 10s
targetPosE=np.array([10*math.sin(t/2+math.pi/2)-10,10*math.sin(t/2.0),-15])
# target position in vehilce takeoff frame
targetPosE=targetPosE+Error2UE4Map[0]

mav.SendPosNED(targetPosE[0],targetPosE[1],targetPosE[2],0)



else:

while True:

lastTime = lastTime + timelnterval

sleepTime = lastTime - time.time()

if sleepTime > 0:

time.sleep(sleepTime) # KR EIHAEERT(E], FAIRE

else:

lastTime = time.time()

# FENEFCIET —ME2ENEE, RIEABLB0HZRRKITREIR

mav.SendVelNED(net.UavData[0].uavGlobalPos[0]-mav.uavGlobalPos[0]
,net.UavData[0].uavGlobalPos[1]-

mav.uavGlobalPos[1],net.UavData[0].uavGlobalPos[2]-mav.uavGlobalPos[2],
0) 15 ¥{T MBI A FERE WKES, $T8ENIMNBEIL (offboard) ;
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Python38Run.bat WSL/E shRl 4
UbuntuRullAll.sh REME TR
SITLRun4MavlinkFull.bat MR A BRI
UAV1Ctrl.py TJfnEiEFER
UAV2Ctrl.py IRfEE1SITHRERF
UAV3Ctrl.py IRfEE2SITHIRZRF
UAVA4Ctrl.py IRfEE3ISITHIRERF
Readme.pdf FFiEm

BITI41E
4.1 3HFEX

Windows 10/ LA EARZS; RflySimEAER &AL ; MATLAB R2022B,

@®: EHFERAPixhawk 6X kT, FALENREIFHLSH: pxd_fmu-vex_default, #
FPXABFhRA 9. 1.12.3, HtELE WS hkmFm<LIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 WEMFEEKR
BB/ EiLA 18,
®: WEEREIER: https://rflysim.com/
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https://rflysim.com/
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mEiR[EER “GPS

3D fixed & EKF initialization finished ” #1 “Enter Auto Loiter Mode” BPT],

(¢} CopterSim Full v3.04 - [m] x
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‘n' e 1.5 kg 450 o GO n BE it 4 -ll ([T} * h
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PE4: Co PEd: Con PE4: FX4: Command ID: 512 ACCEPTED v Z
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4 RflySim T EgE¥EKL

X MR ¥ TERMINFS A1, FAXGEEFIZIEMBENSENE, FRHIEFRIEX
FRAMNE EFS, WE
5Ffi7To

SITLRundMavlinkFull.bat . +

=

. wE EF
@ECHO OFF

REM Run script as administrator
%1 mshta vbscript:CreateObject("Shell. Application").ShellExecute("emd.exe","/e ""%~s0"" ::","","runas", 1)
(window.close)& &exit

SET /a VehicleNum=1

REM The text start with 'REM' is annotation, the following options are corresponding to Options on CopterSim

REM Set the path of the RflySim tools
if not defined PSP_PATH (
SET PSP_PATH=C:\PX4PSP
SET PSP_PATH_LINUX=/mnt/c/PX4PSP

)

REM Start index of vehicle number (should larger than 0)

or simulation with multi-computers
SET /a START INDEX=1

REM Total vehicle Number to auto arrange position
REM SET /a TOTOAL _COPTER=8

REM Set the vehicleType/ClassID of vehicle 3D display in RflySim3D
SET /a CLASS_3D_ID=-1

REM Set use DLL model name or not, use number index or name string

REM This option is useful for simulation with other types of vehicles instead of multicopters
set DLLModel=0

5 bat#it B4 Y
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S HERflySImMTAFE001. RflySim T E5£002F1RflySim T AFE003iEFRflySim3DE M,
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DI TEURE

@ RlySim3D Full v3.07-0 = [m] X

| EEE(FRIEH R TE R

BRI FRMEETRIAYSIim T A AMubuntu-20.04551&, AP ELES U FHEE#HITT
BTk

https://pan.baidu.com/s/10MDjINKG20k4mWUYzONmM1A?pwd=78r7

BFIEFTIEEEAXHETNERRB, KEDANBREIMVLENIRIE, EIMWE21F
W: ---/PX4PSP/RflySimAPIs/2.RflySimUsage/0.ApiExps/e5_Ubuntu/Readme.pdf,


https://pan.baidu.com/s/10MDjINKG20k4mWUYz0Nm1A?pwd=78r7

@l Rilysim - VMware Workstation

TR REE BBV UM ETED S8 =] 2 08 e L -

HER | [ Reysim

rflysim

SEENERZIEENN, BSRRETEAETERE Cirl+G. [=ROR-E=N w

6 rflysimpIh =& R m

RflySimSDKERE

FWindowsinZERIRflySimSDKX &%, CEE: ®RWindowsTFaRflySimEH/z,
A E L 2 ERYRFlySimSDKSI )

L RBLEERTH “PX4PSP\RflySimAPIs\RflySimSDK”™ SXf3k, S, HIEEMNE
BR (WTE) LM, RFXHFRENEE,
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nIHE #iR EJ1E i B Xty T#H
snap

| O3

- 2 F BB

B =T S5 catkin_slam RFlySimSDK
W BR

B sk
3 FH ros_switch.sh

1 EE
& El4ih

B x4
B &R
=l

7 RflySimSDKZR (1 &

AR NRTFAEZEISNIRIlySImSDK, HBARFEEFIFRIlySIMSDKXHRHBERNX
HZBIe], AEEHIETTEXHIReLabPath.py,

2. HENEPARIRIlySIMSDKX 3%, TEARTEAGHE, EF “EXIRTH;

AR FR(E)  shift+Cl
#ls(e)
2i%E(A)
RI%(R)
ELIWTH(E)

8 T

3. AT “python3
ReLabPath.py” 1&RflySimSDKEYEEME# ANUbuntulfi®, &EWAE
1B “rflysim” CERlNuxRFWMANBERA=ER, BWArflysimEZEIZEEIR), ik
FERISN;


http://xn--relabpath-kc6n612a1xhoo5dvy9b1z1chbeqz7ahs3a.py/
http://relabpath.py/

rflysim@rflysim: ~/S & /RFlySimSDK

input '1' or '2' to chose ros version, '1l' is default: 1
current ros's version is noetic

¢ python3 RelLabPath.py

FAR LA

rflysimsdk is in path, trying to replace ...

export PYTHONPATH=SPYTHONPATH: fhome,frflysimf;'ﬁﬁmﬂy?.imsak: ,rhumefrﬂysim,fiﬁ /R
flysimsDK/comm: fhome/rflysim/ S H /RFlySimSDK/ctrl: /home/rflysim/ 52 /RflySinSDK/
ve: /home/rflysim/SEE /RflySimSDK/vision: /home/rflysim/ 5 E /RflySimSDK/phm: fhome/
rflysim/SE /RflySimSDK/swarm: /home/rflysim/ S H /RflySimSDK/test: /home/rflysim/
52 [ /RFlySimSDK /word

source fhome/rflysim/.bashrc

/proc/sys/net/core/rmem_max exists.

Current udp max buffer size is 212992

, which need to be modified.

sudo bash -c "echo 60088080 > /nroc/sys/net/core/rmem_max"

[sudo] rflysim By &2 50

sudo bash -c "echo net.core.rmem_max = 6000000 >> /etc/sysctl.conf"

sudo sysctl -p

net.core.rmem_max = 6000000

&l 9 RflySimSDKBYEEMNE#H AUbuntuifiz

4. 98, WiNdE<cat ~/.bashrc,
QEI%E—F & EIRflySIimSDKRY B R7EM, WERIFIRACE IEH.

export PYTHONPATH=SPYTHONPATH: /home/rflysim/RflySimsSDK: /home/rflysim/RflySimsSDK/
comm: fhomefrflysim/RflySimSDK/ctrl: fhome/rflysim/RflySimSDKfue: fhome/rflysim/Rf1l

y5imSDK/vision: fhome/rflysim/RflySimSDK/phm: /home/rflysim/RflySimSDK/swarm: /home
frflysimfﬂflyﬁimSDK‘tegt:fhomefrflysimjﬂflyﬂimﬂbx;word

10 1230 B RIEMR
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() Terminal =

G

EJ Terminal ~
Gt
nvidia
nvidia@nvidia-desktop: ~/e3_FourUAVSwarmTrackVM

$ pythe

A

LAT-README

A

Terminal

cluster.zip

SIS R ER

TEXiRRmA LRIES, M1SUneE TR EEZE,

o W Nowacne - ——

7834210395

5] [0

12 IZ£HI32 !

RSN EY S,
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7.5 Win)eh

Ql: EEIAMUbuntuizfTUAVICtrl.pyXXf4hY, HIL “ModuleNotFoundError : No
Momodu

29

named ‘psutil’ 7,

[+1 xiaosu@ubuntu: ~/Desktop/e3_FourUAVSwarmTrackVMwares Q

B S python3 UAVICtrl.py
Mo Redis labs
Traceback (most recent call last):
File "UAVICtrl.py", line 92, in <module=
import ReqCoptersim
File "/home/xiaosu/RflySimsSDK/ctrl/ReqCopterSim.py", line 7, in <=module=
import psutil
ModuleNotFoundError: Mo module named 'psutil’

15 HIAEBE1ITHRE
Al: TE&<1THHIN: sudo pip install psutil

3 S sudo pip install psutil
util

LJmanyLinuxZola XBO6 b4.wWhi
Downloading psutil-6.1.1-cp36-abi3-manylinux_2 12 x86 64.manylinux2010_x86 64.
manylinux 2 17 x86 64.manylinux2014 x86 64.whl (287 kB)
| | 287 kB 13 kB/s
Installing collected packages: psutil
Successfully installed psutil-6.1.1

16 & psutilE
Q2:EANHIMIS KITRERE S, 2. 3. 45 HTHRECEE?

A2TBECUEPWIERE, EPWISRE FRE—EMN—IgE, FJTHMTRE, EFRREEREN
[EHIAE B E
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17 MR

o o SR sttt (Bzh)
[l USB t5Hig8 T
D EE Bahta]
S FTEMH, T
CmTeE Bz
TEHNCA. . B2 (R)

Q3:{ESLIn P ¥ TR MESZHELIFR?

R
8 =0
@ maheiE(0)

PRz
O izl (B): BfEEmMEREE
() B mER E A (P)

O NAT #0(N): FTHZENA P bt
O RENEA(H): SENHEZHIZAREE
O BEX(U): HEEfsE

VMnetl

O LAN EE2(L):

LAN EZFR(S)...

AULIIRABIRTFI, BRI ES S EBNR IR ERRAEERE,

Q3: X EMNAIETITUbuNtuRullAlLShEY, 12RATERE?

A3:7xRimEN . sudo chmod +x UbuntuRullAll.sh,

=R((vV)...

Arah


http://ubunturullall.sh/
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