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1. 3EIEBAY

A SLI S EES — M EURSVET AN FHMARS, BERAFEENERETANSEE
IEHINERRIEN S A X, BABREE:

1. ZIETFHNERBEHIT AT IR ERANS 5

2. BT ANEENNASRNEFRRENZRRZEIMERR;
3. BEEARIYSIm#IT X ANGENERIERE;

4. SRR ANIEHIE AR 555

5. RS TANRLMBERTIRSEE;

6. NFE—THREERIIT ANEEFE se X B AT TR,

2, FREEEK

o IEER: Windows 108 EARA; RlySimT At
o BHER: Eids/aEmal,

3.52583hht

FIZER:
[Z&4E B F]\RflySimAPIs\10.RflySimSwarm\3.CustExps\e3.AlSwarmCtrlExp\4.MultiUAV
RFSimple

X EREMIRER:


file:///mnt/f/d3/10.RflySimSwarm/3.CustExps/e3.AISwarmCtrlExp/4.MultiUAVRFSimple/Readmemd

— CopySceInstallPyLib.bat
— Python38Run.bat

— README.md

— Start 5v5.bat

— attacker strategy.py
F— config.py

— defender strategy.py
F— main.py

F— rflysim_interface.py
— scenario_controller.py
F— simulation_env.py

— strategy adapter.py
L— uav entity.py

# 1REI{E § HIA

# RflySim PythoniE{TRiA
# MBRERIRANE
# BEISVSIHTEINERA
# WEHRIEEI

# RAEEBEXM

# BAFA KBRS

# FERFAO

# RflySimiEOsCI

# HRiEHIR

# (HEFELI

# REKIGACER

# EANEEENX

4. AR DEE

4.1 TEAERTI

AT RIERflySIimFEREERA/N, AERHFAAZIN =4 WIRESRAXHHIE LFZ

ERENES, mEd:

https://pan.baidu.com/s/1o0u9VgGSs4U7vCdJ4-jEY5A?pwd=whaf $2BXES: whaf &,

D rf**+im Ak

SceneResources.zip
2025-12-0909:53 IHiEE: AARH EOFR

iTiAl | O FNE | @ BEEE

AN 113.4M

RRIERSRI2 XM, S TEFRBARFIRZS A,


https://pan.baidu.com/s/1ou9VgGSs4U7vCdJ4-jEY5A?pwd=whaf

0

> | 3.CustExps > e3AlSwarmCtrlExp > A4.MultiUAVRFSimple >

) [ @] (] Ny = EE e
=0 i e Es s K
Hexacopter 2025/12/8 16:40 aT{gEE
. 2025/12/8 16:32 SR
m O 2025/12/8 16:30 i
| Temp 2025/12/8 16:40 e
025/12/8 16:11 vthon BT
_— | attacker strategy.py 2025/12/8 16: Python {F3044

x BB RZ TR,

4.2 {YGECE

WEiE1TCopyScelnstallPyLib.batX 4, ZXHiz{TE3REPREEXHFKHexacopter
MTempiRE X4 S HIZIRflySim3DM R I ER 2 Fo

7 CA\WINDOWS\system32\cmd.. X + -

.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTile_Strip_03_Soft_N_TILE.uexp
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTile_Strip_03_TILE.uasset
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTile_Strip_03_TILE.ubulk
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTile_Strip_03_TILE.uexp
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTrailCoordl_Mask.uasset
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTrailCoordl_Mask.ubulk
.\Hexacopter\VFX\explode2\VFX\Texture\T_SmokeTrailCoordl_Mask.uexp
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smoke_Trail.uasset
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smoke_Trail.ubulk
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smoke_Trail.uexp
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smooth_tile.uasset
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smooth_tile.ubulk
.\Hexacopter\VFX\explode2\VFX\Texture\T_Smooth_tile.uexp
SHT 755 M
successfully copy "E:\PXUPSP\RflySim3D\RflySim3D\Content"\Hexacopter
find file ".\Temp"

= 7 {4 E:\PXUPSP\RflySim3D\RflySim3D\Content\Temp BE&FIE,
. _Sphere.uasset
.\Temp\BP_Sphere.uexp
.\Temp\M_Box.uasset
.\Temp\M_Box.uexp
.\Temp\Sphere.uasset
.\Temp\Sphere.uexp
A\Temp\Sphere.xml
S#7T 7 N
successfully copy "E:\PXUPSP\RflySim3D\RflySim3D\Content"\Temp

x AP BRIAFERYSImBERETAGRERH®T (EMRER, FHRIET), EE
BITAKRR A BRI AT,



4.3 B E

WiHIiEfT Start 5v5.bat X, FRFAEMEVIRLTMN. MAEEED) 1 4 QGC Him
I, 10 4> CopterSim . 1 RflySim3D %if4, ZF#F10 CopterSimik{d Tl B EA= 470
FTENH GPS 3D fixed & EKF initialization finished FHERRVBIWTM. I TE
FR7w:

G BS:

BRSNS PY4: Init MAVLink
CopterSim: CeopterID is 1, PX4 SysID is 1
PX4: Awaiting GPS/EKF fixed for Position control...

= BRI PX4: Enter Marual Mode!
st PX4: Found firmware wersion: 1.12. 3dev
f T Fi4: Command REQUEST_AUTOPILOT_VERSION ACCEPTED

Pi4: Command ARM/DISARN ACCEPTED
Pid- FEE? Fetimator start initializing

MBRIRE PX4: GPS 3D fixed & EKF initialization finished.
Fig—Ermter—aoto torter Modet
CopterID: =#iClassID: f# FDLLY
| P |
7’

P i i

Lt i
.

FILE WA

|
F¥4: Init MAVLink |
CopterSim: CopterID is 1, PX4 SysID is 1 X0 0 I-8.05
Fi4: Awaiting GPS/EKF fixed for Fosgition contrel... |
FX4: Enter Nanual Mode!
Fi4: Found firavare version: 1,12 3dev |
FX4: Command REQ _AUTOPILOT_VERSION ACCEFTED
PY4: Command AR ARM ACCEPTED ® 0 8 0 W oo
FX4: EEF2 Estina start initializing... ‘
FX4: GPS 3D fixed & EEF initialization finished.
Fi4: Enter Aute Leiter Mods! lat 40. 1540302 lon 116. 2593683 alt 58.05

Wx 0 Vy 0 Vz 0

4.4 Boh{FE

WiHEIZ1T Python38Run.bat X, TEEHAIXIEESSIN: python main.py , & FEIZE
BENAIBEHAE, ZNEEPBITEIEETAEE R WIEE ISR,

M CAWINDOWS\system32\cmd.. X +

Python3.8 environment has been set with openCV+pymavlink+numpy+pyulog etc.
You can use pip or pip3 command to install other libraries

Put Python38Run.bat into your code folder

Use the command: 'python XXX.py' to run the script with Python

E:\PXUPSP\RflySimAPIs\10.RflySimSwarm\3.CustExps\e3.AISwarmCtrlExp\U.MultiUAVRFSimple>python main.py

5v5 UAV Region Defense System - Simplified Version

Based on Rule-based Strategy

[Setup] Creating UAV entities...
Created Defender 1
Created Defender 2
Created Defender 3




7ERflySim3DRVARHH, 2T N ERABRMARAERE, T s BER WIES(HFP15
SHABBHG<BEH> 6~105HTH<ET>), BEBFIURHEBR.

@CESIUM . Upgrade for commerial use.sba

- Upgrade for commercial use. - Data attribution

RAWEERETR:



CAWINDOWS\system32\cmd.. X + v

Defender U4 landing at (120.6, 1.7)
Defender 5 landing at (111.3, 103.8)

[Landing] Waiting for landing to complete (10 seconds)...
[Landing] All defenders landed

Total time: 17.7s
Total steps: 90

Attackers (1-5): 5/5 alive, 0 destroyed
Targets (6-10): 0/5 alive, 5 destroyed

Result: MISSION SUCCESS (All targets destroyed)

[Shutdown] Closing scenario...
[RflySim] Shutting down...
[RflySim] Shutdown complete
[Shutdown] Scenario closed

[Main] Program finished

E:\PXUPSP\RfLlySimAPIs\10.RflySimSwarm\3.CustExps\e3.AISwarmCtrlExp\U.MultiUAVRFSimple>|

5. XBEMIAR

IDRIRIER

1. config.py - e EEIE
EMEEFESH, ETEE:

NUM_DEFENDERS
NUM_ATTACKERS

DEFENDER MAX SPEED = 15.0
ATTACKER MAX SPEED 12.0

TARGET_RADIUS = 50.0
SHOOT_DISTANCE = 100.0
LOCK_FRAMES = 10

2. uav_entity.py - TAMEF
N AR ASFRE


http://config.py/

class DefenderUAV:
- RE B RE. S
- BRI L RO
- BIENS : BRERBIE BAF

class AttackerUAV:
- RE B RE. S
- Bfr  WEERE
- RS SKRE. REAS

3. defender_strategy.py - B5<FRE
BTN FEA:

ERBRIZAE

1. EEpp - K2 (ESERXE)
2. BEM - =8 (BaRESUE)
3. HASE - BE (RRPEML)
4. HERH - G (80%mHh=K)

K TREREK

e patrol action() : XZ&h{E

e intercept action() :i=ETH{E

* avoid collision() :E*&RhifiE
check lock and shoot() : #iEF&tdE

4. attacker_strategy.py - I3 5
BT A TE 0B

BARARK

1. REHRFY | BR5SREME
2. BEHRD | B TE

3. B35 - w5 R B AR
4., BEELET: FEREEE

KRR EN .

* friend repulsion() : REHFF
®* enemy repulsion() : EEHKF
®* target attraction() : BirIK5|

e altitude correction() : SHEELE



5. rflysim_interface.py - RflySim#z[0

HESRflySimpyE(s:

TheE -

- #IER1EMAVLink#EHI2R
- RXRE/IEES

- FREANRS

6. scenario_controller.py - I SiTHI23

BEEENMRNET:

7B -

1. BEFRE (MRflySimiRER)
D (AR
REME (BHR3eH)
wESTE (BESHE)
FdrRlE (BERRH)

u b~ W N

SERAEIER
BT ANNKE
‘W48 config.py -

NUM_DEFENDERS
NUM_ATTACKERS

A8 EEESPER Start 5v5.bat PHIEERE



IAEMEEES
DEFENDER _MAX SPEED = 20.0

SHOOT_DISTANCE = 150.0

AERBS

INTERCEPT DISTANCE = 300.0
PATROL_RADIUS = 150.0

ATTACK WEIGHT TARGET = 3.0

IRt $I5
1. AR

£ config.py H:

DEBUG_MODE = True
PRINT INTERVAL = 10

2. ERELIRE
BT RATED:

[Step 20] Time: 1.0s
Defenders: 5/5 alive
Attackers: 5/5 alive
Highest threat: Attacker 6 (distance: 85.3m, score: 0.142)



3. BRIRNREIR

from defender strategy import DefenderStrategy
strategy = DefenderStrategy()

from rflysim interface import RflySimInterface
rfly = RflySimInterface()

6.5ZZH

.RflySImEAX#: https://rflysim.com/doc/zh/

.PX4EAXXH: https://docs.px4.io/main/zh/

. MAVLIink#MY3Z#4: https://mavlink.io/en/

. Multi-Agent Reinforcement Learning: A Selective Overview of Theories and

Algorithms: https://arxiv.org/abs/1810.05587

5. Cooperative Control of Multi-Agent Systems: Theory and Applications:
https://ieeexplore.ieee.org/book/6209547

6. TANERE M RLEIR: (MZEFHR) 2022F 5435515

7. Artificial Potential Functions for Path Following and Collision Avoidance:

https://ieeexplore.ieee.org/document/540073

8. RflySim: A Scalable Platform for Safety-Critical Al Research:
https://ieeexplore.ieee.org/document/9569873

A W NN =

7. % Win)E&
QL: BFBEHEEANFE?

A: OEZEBEIZTT Start 5v5.bat HFEFLANE KIEE

Q2: #F§ "Cannot import PX4MavCtrlv4"?

A: H{RTE SimpleExp BRTFiz1T, ZEZREE PX4MavCtrlv4.py


https://rflysim.com/doc/zh/
https://docs.px4.io/main/zh/
https://mavlink.io/en/
https://arxiv.org/abs/1810.05587
https://ieeexplore.ieee.org/book/6209547
https://ieeexplore.ieee.org/document/540073
https://ieeexplore.ieee.org/document/9569873

Q3: TAMN KITARERE?
A: FERITHISE:

CONTROL_DT = 0.1
DEFENDER MAX SPEED = 10.0

Q4: INfAHECRHNIG I E??
A: 448 config.py FPHY:

DEFENDERS START POS = [...]
ATTACKERS_START POS = [...]

Q5: WNAFILIZERF?

A ¥ ctri+C UHERH, EF=BXHAMEER

1. https://rflysim.com/ ¢
2. WEECEIFW: https://rflysim.com/doc/zh/HowTolnstall.pdf «


https://rflysim.com/
https://rflysim.com/doc/zh/HowToInstall.pdf
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