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Step 1:

iZ1TSITLRUn4UDPSimple.bat= e8I "¥#, X Python38Run.batWx, =eIZMEt
B RIRME, T NPythonssIRTIESR, DAMATENEFIESHNIF GIMEBRIREN,
AE[E%F)

python UAV1Ctrl.py

python UAV2Ctrl.py

python UAV3Ctrl.py

python UAVA4Ctrl.py

thonNetSimAPT’

B %% C:\Windows\system32\cmd.exe

AR WN"python u"AE#Tabi#, AJLUIRE(E

Step 2:

ERFRflySIM3DETRFIE ¥#HEfixed, F4=SCopterSIM_EERNFIGHTTE


Python38Run.bat

AMLID:  UDPWckil: {4 IDLLATA 3 - 1 R

4 20106 PX4 SITL_RFL
UDP Mc
KEEikHE - UDP_S:

FX4: Found firmware version: 1. 1Z. 3dev

F¥4: Command ID: 512 ACCEPTED

PX4: Command ID: 512 ACCEPTED

PX4: Command ID: 512 ACCEPTED

P¥4: GPS 3D fixed & EKF initialization finished.
PX4: Enter Auto Loiter Mode!

FOREDNPythonss SHEFIZ T EIZE, HITEPythoni2Rr, BTLABEIIEAD W —MER—
gt P
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6. 8BEAF
FEZEHT PX4MavCtrlV4.pytEnn T JL AR EAH!

1) #EBi—1NEH, F1FUREICopterSImMIIESE, BEW%EA _EEBINetSIimAPIVA.py = MELIE
R

self.netEvent = threading.Event()
2) IBINT —EREL, fEREEM
def netForwardData(self):
self.netEvent.set()

3) 7Edef getMavMsg(self)iEi, FHIEZEWHEHTERS, JEAnetForwardDataiX|
#, B EEERIBUELR L.



HR 2N T — " NetSimAPIVA4.pyiE 2R EK

1. {FgeRZ%: BFREILImavLFl, BLLEIInetSLH
import PX4MavCtrlV4 as PX4MavCtrl
import NetSimAPIV4

#Create a new MAVLink communication instance, UDP sending port (CopterSim's
receving port) is 20100

# BIEH#1S YHIEEE G, FCopterSim#lSHEE
mav = PX4MavCtrl.PX4MavCtrler(20100)
net = NetSimAPIV4.NetSimAPI(mav)
2. 18N T 3% & fEREERIEX
def enNetForward(self,PortList=[60002] target|P='224.0.0.10"):

BEXMEO, AL, B CREIEEE, RixEfsEtarget!PANimPortList
(RO LIEEZ )

AR, HITXERIAER600005 5% K E AN @EEZEC
XA EE

# BRAMRELR, BARNKEIMGEE, &KL CopterlDList ¥#151%, FEH2XIA600008 %!
H

def enNet2UavID(self,CopterIDList=[2]): # BRINR K525 ¥

if not isinstance(CopterlDList,list): # IR EB—4#tr=, FiE A
CopterIDList = [CopterlDList]

PortList=[]

foriin range(len(CopterlDList)):

PortList = PortList + [CopterIDList[i]+60000] # B hiEFEAIATR RN
self.enNetForward(PortList)

# BRAMSKEL, BARVKEIRVER, ¥R GtargetlP LRYPortListR%!imO



# BINRLA2S KHIRO60002, LUKZAIEIP 224.0.0.10
def enNetForward(self,PortList=[60002],target|P="'224.0.0.10"):
self.ForwardIP=targetIP
if not isinstance(PortList,list):# IR E—4HrE, FEFEA
PortList=[PortList]
self.ForwardPort=PortList
self.enForward=True
3. B R Y EHE &)

EmaviigetMavMsg()K# P, FEIEWEIZE, AAmav.netForwardData()&i%k, =%
EEH, HWnetPBgetMavEventZEEIALEITE, JEnetForwardBuf, A= BEMIGEHIER A%
2 FmisERmEAFIP

AR netForwardBufiR#ETEIR &Y, KEHIEE&IIENLRIR{MIFCopter|DFIEZH
B HIER

2BV

#checkSum=12345678 # int322!, R4

#CopterlD, int322!, Hai ¥HEIIDS

#sendMode, int32%, &iXER, GAHE, HEEK
#Startldx, int328, RXFIRER HFS
#SendMask, uinite4E!, MFESHIERI6AN KBS RIX
# 4RASFLI iiiiQ

#3¥3=: sendMode. Startldx. F1SendMaskZAEMFERFEEFHEM, EWIERFE
B 728K

R RBIRE
# double uavTimeStmp B a2
# float uavAngEular[3] BXhI A INE

# float uavVelNED[3] 3 ¥



# double uavPosGPSHome[3] GPS #£E (B). £E& (B). 5E (K)
# double uavPosNED([3] A#ifii & K (FEXHHE ¥m)

# double uavGlobalPos[3] 2 /BfIE (EXS5FE ¥HAIEF)

# d6fod = KE104

PSRN

def getMavEvent(self):

while True:

if not self.enForward:

break

# MNRmavil B THR

self.mav.netEvent.wait()

# double uavTimeStmp Bja) &

# float uavAngEular[3] Exfu M NE

# float uavVelNED[3] JREE XK

# double uavPosGPSHome[3] GPS £ (B). KE (B). 5B (K)
# double uavPosNED[3] ZHII & K (FERHEE ©s2)

# double uavGlobalPos[3] 2 /fIE (#BXS5FE ¥HAEF)

# de6fad = KE104

if self.enForward: #I1RFEMLEFHE L

# IR mavi R Z8HE, MmSMER

buf=struct.pack('d6fod’,self.mav.uavTimeStmp,*self.mav.uavAngEular,*self.mav.uavVel
NED,self.mav.uavPosGPSHome,*self. mav.uavPosNED,*self.mav.uavGlobalPos)

self.netForwardBuf(buf)
def netForwardBuf(self,buf):

# B EIR &R =2 IForwardIPFIForwardPort (IHMOK51%R)



if self.enForward: #W1RFBMLEFE A

checkSum=12345678 # int322!, KL

CopterID = self.CopterID # int32%, L#Fi ¥HHIDS

sendMode = self.netSendMode # int328!, AXRI, BHE, WBERK
for jin range (len(self.netSendStarList)):

Startldx = self.netSendStarList[j] # int328!, &XFIRMEL NFS
SendMask = self.netSendMaskList[j] # uinit64%, MEFSFFIARI6AN KHRE A%
#checkSum=12345678 # int328Y, R

#CopterlD, int322!, HFi ¥HlEIDS

#sendMode, int328, LRI, BAHRE, BHEHK

#Startldx, int328!, RiXF|RIEEIHFES

#SendMask, uinite4®!, MFESHIEHI64AN KBS RIX

# YmESRLI iiiiQ

# 32 sendMode. Startldx. flSendMaskZAEMFERFEEFEHEM, EWIERFE
A 7288

bufID = struct.pack('iiiiQ',checkSum,CopterID,sendMode,Startldx,SendMask) # £F2E45%
WA KHID

myBuf = bufID+buf #8LFHE—)XHIDS
for i in range(len(self.ForwardPort)): # [EixO5IRE A EK1E

self.udp_socket.sendto(myBuf,(self.ForwardIP,self.ForwardPort[i])) # J&Ek3EEE K LA ML
HE2:

#print('Send’)
4, IENNLEIFERELANIZR O, FEEmava] LSRRI A1 B S HEEE
StartNetRec(self,MultiPort=60001,MultilP="'224.0.0.10")

I E RSB S FEmav.UavDataX MEFFFIRH



UavDataBIE XA T :

# UAVSendData

# double uavTimeStmp Bja] &

# float uavAngEular[3] BRI INE

# float uavVelNED[3] 3£ ¥

# double uavPosGPSHome[3] GPS 4£E (E). £E (B). BE (K)
# double uavPosNED[3] Zs#fi & K (FEFFEE ¥m)

# double uavGlobalPos[3] 2 FBIE #E}TSFRE YHAIEFL)
# d6fod = KE104

class UAVSendData:

def __init__(self):

self.hasUpdate=False

self.CopterID=0

self.uavTimeStmp=0

self.uavAngEular=[0,0,0]

self.uavVelNED=[0,0,0]

self.uavPosGPSHome=[0,0,0]

self.uavPosNED=[0,0,0]

self.uavGlobalPos=[0,0,0]

Z=: hasUpdate AR BB HIEEMIRENL, SRR E, MXE0;, WEIBIEEZEME
F1, @ERE, AT ErEdE=R S EZE

A= UavData@— 17k, EESFMEATEWREIR EHIBVEEE, LUCopterlDEAK S,
EESAMELIN N
# FHREIT R EB S ¥WIREE, wmORIECopter DEINKE

def StartNetRecOwn(self):



self.StartNetRec(60000+self.CopterID)

# ABREWAEIEE WInERIE

# BN S T¥HLIRMO60001, FOLHREIP 224.0.0.10

def StartNetRec(self,MultiPort=60001,MultilP='224.0.0.10"):
# g BEARERIFTIPAILE, HABET

ANY ="'0.0.0.0'

self.udp_socketNet = socket.socket(socket.AF _INET, socket. SOCK_DGRAM) # Create
socket

self.udp_socketNet.setsockopt(socket.SOL_SOCKET, socket.SO _BROADCAST, 1)
self.udp_socketNet.bind((ANY, MultiPort))

status = self.udp_socketNet.setsockopt(socket.IPPROTO_IP,
socket.IP_ADD_MEMBERSHIP,

socket.inet_aton(MultilP) + socket.inet_aton(ANY))

self.stopFlagNet=False

selft1Net = threading.Thread(target=self.getMavMsgNet, args=())
self.t1Net.start()

def endNetLoop(self):

""" The same as stopRun(), stop message listenning from 20100 or serial port
self.stopFlagNet=True

self.t1Net.join()

self.udp_socketNet.close()

# EXBEWCRBE AR RO WIEE, Br1R%ZFUDP_FULLFUDP_Simple
def getMavMsgNet(self):

""" Start loop to listen mavlink data from 20100 series port or COM port


http://socket.af/
http://socket.so/

while True:

if self.stopFlagNet:

break

try:

buf,addr = self.udp_socketNet.recvfrom(65500)
#print('Data Rec')

# INREARE /), WEARER, BB

if len(buf)<=24:

continue

#checkSum=12345678 # int322!, &Il
#CopterID, int322Y, HFi¥HEIDS

#sendMode, int328Y, KixiRI(, BHAHE, BERK
#Startldx, int328, RXFIRAIEIE KHFS
#SendMask, uinité4E!, MFESHIARI6AN KBS RIX
# YmESFLI iiiiQ

#3¥5=: sendMode. Startldx. FlSendMaskZENFERFEEZEFERAM, BEWEBATRE
A 7B

checkSum,CopterlID,sendMode,Startldx,SendMask=struct.unpack('iiiiQ',buf[0:24]) # 3k
R BS (A EH]

if checkSum==12345678: # $NRRFEL, FSTILHNEZE (XEZNTHBFRELTTRVIER)
buf = buf[24:]

# UAVSendData

# double uavTimeStmp B8] &

# float uavAngEular[3] BRI INE



# float uavVelNED[3] 3 ¥

# double uavPosGPSHome[3] GPS 4£E (E). £E (B). mE (K)
# double uavPosNED([3] A#ifi & K (FEXIHE ¥m)

# double uavGlobalPos[3] £FIE #BXSFrE $HathEHLC)

# d6fod = &KE 104

if len(buf)==104:

UIV=struct.unpack('defod’,buf)

uavTimeStmp=UIV[0]

uavAngEular=UIV[1:4]

uavWelNED=UIV[4:7]

uavPosGPSHome=UIV[7:10]

uavPosNED=UIV[10:13]

uavGlobalPos=UIV[13:16]

isCopterExist=False

foriin range(len(self.UavData)): B EIETIZR, ¥HIDERE LI
if self.UavDatali].CopterID == CopterID: #iIRHIT, FHEIZEFHIHE
idx=i

isCopterExist=True

self.UavDatalidx].hasUpdate=True
self.UavDatalidx].uavTimeStmp=uavTimeStmp
self.UavDatalidx].uavAngEular=uavAngEular
self.UavData[idx].uavVelNED = uavVelNED
self.UavData[idx].uavPosGPSHome = uavPosGPSHome

self.UavData[idx].uavPosNED = uavPosNED



self.UavData[idx].uavGlobalPos = uavGlobalPos
break
if not isCopterExist:# IR & B LHINE, FMEIE—DEEK
vsr=UAVSendData()
vsr.hasUpdate=True
vsr.CopterID = CopterID
vsr.uavTimeStmp=uavTimeStmp
vsr.uavAngEular=uavAngEular
vsr.uavVelNED = uavVelNED
vsr.uavPosGPSHome = uavPosGPSHome
vsr.uavPosNED = uavPosNED
vsr.uavGlobalPos = uavGlobalPos
self.UavData = self.UavData + [copy.deepcopy(vsr)] #¥ 7£5I&, HEIN—P TR
except:
self.stopFlagNet=True
break

5. BRI B WWUDFIRIEE

netAddUavSendListB] BUSIA— M F&X CHIRYTIZR, REFTTIRZE64AMLIEIRA Tt
DRA—AHNEN, B XNFIRDAETH, AR WIETIREFEEelf.netSendIDListE
m, BEkrEia¥HIDFIREFEEself.netSendStarListd, & IX(EREYIRIFHETE
self.netSendMaskListH,

IR (YIRS, BXFREETXNEEENER W, TANFESRT, SREER
XD, FXPMERALE, LEFER W

EPS AR
def netResetSendList(self, sendMode=0): # BETFLIXFIR

self.netSendIDList=[0]



self.netSendStarList=[0]
self.netSendMaskList=[0]
self.netSendMode=sendMode

def netAddUavSendList(self,uavList=[]):

for i in range(len(uavList)): # IBHFRIEKHTIE
CurlD = uavList][i]

isldExist=False

for j in range(len(self.netSendIDList)): # ¥ MR EBEBELXEFIRF
if CurlD== self.netSendIDList[j]:

isldExist=True

break

if not isldExist: # REFIRPFANTIR
self.netSendIDList = self.netSendIDList + [CurID]
# FHaE M B AIETIR

if len(self.netSendIDList)==0: # 5|RATHIE, FIERE—T
self.netSendIDList=[0]

self.netSendStarList=[0]
self.netSendMaskList=[0]

return

self.netSendIDList.sort() # M/NBIKEFHF
netGrp=(]

self.netSendStarList=[]

self.netSendMaskList=[]

for i in range(len(self.netSendIDList)):



curlD = self.netSendIDList[i]

if len(netGrp)==0:

netGrp=[curlD]

else:

if curlD-netGrp[0]<64: # MNRITLHEMAR, FEM
netGrp=netGrp+[curlD]

# FX

if curlD-netGrp[0]>=64 or i==len(self.netSendIDList)-1:
# FHER E—AHEE, SRIFIKRF

startldx = netGrp[0]

mask = 0x0000000000000000 # 64{iZFYmask

for jin range(len(netGrp)):

dist = netGrp[j]-startldx

mask = mask | 1<<dist

self.netSendStarList = self.netSendStarList + [startldx]
self.netSendMaskList = self.netSendMaskList + [mask]
# WIREBE64I T, WEEMNHARE—A

if curlD-netGrp[0]>=64 and i<len(self.netSendIDList)-1:
netGrp=[curlD]

# INREI AN ENFIRRIRE, NEZITERER

if curlD-netGrp[0]>=64 and i==len(self.netSendIDList)-1:
startldx = curlD

mask =1

self.netSendStarList = self.netSendStarList + [startldx]



self.netSendMaskList = self.netSendMaskList + [mask]
6. 1G0T EK WA LR B #HERY O

MAE—1F, BT —EFHIxR

# MZHER, EXKHESR XD

self.netReqIDList=[0]

self.netReqStarList=[0]

self.netRegMaskList=[0]

netResetReqListERE A LIEEYIFR

netAddUavReqListER#a] LAE IR

StartReqUavDatas B — 112, USH—RBVBIER, LXIBIEIERK

EndReqUavDatar] LI R LLTE

sendReqUavLoop@ R IXLZIZFLIEIF

RXERHERBEX, BEsendModelg &R 712345

sendMode = 12345 # int328Y, &iXiRI{, BARE, WEREK # XE12345FR~2—MB
KEEE

getMavMsgNet?t ¥HRVESIAZAZR, WEIEKERG, B—TECH WIEAERETIR
B, MREFIRD, MBEEEHESR KD, IEREAHAKIETIFRnetAddUavSendList
B, Xt¥, EEHIEMRSEXD WIRE—1,

7. B R in)
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