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http://main.py/

import time

import Barrier

import PX4MavCtrlV4 as PX4MavCtrl
from Detect import Detect

import UE4CtrlAPI

if npame == "' main_ ':
# BIEEH
ue = UE4CtrlAPI.UE4CtrlAPI()
mav = PX4MavCtrl.PX4MavCtrler(1)
mavl = PX4MavCtrl.PX4MavCtrler(2)
mav2 = PX4MavCtrl.PX4MavCtrler(3)
mav_list = [mav, mavl, mav2]
# EREEY

barrier = Barrier.Barrier(mav)

for i in range(len(mav_list)):
mav_list[i].InitMavLoop()
print("Simulation Start.")
print("Enter Offboard mode.")
time.sleep(5)
for i in range(len(mav_list)):
mav_list[i].initOffboard()
time.sleep(2)
ue.sendUE4Cmd ('RflyChangeViewKeyCmd P', 0) # FFSfiiiEs|%
ue.sendUE4Cmd ( 'RflyChangeViewKeyCmd T', 0) # FHEHIEESR
time.sleep(1)
TargetPos = [140, 0, -8]
detect = Detect(barrier, mav_list, TargetPos)
detect.run_path()

Barrier.py - FEESH4E ISR
Barrier £ SREAEFIE R E R RERY.


http://barrier.py/
file:///mnt/f/d3/10.RflySimSwarm/3.CustExps/e3.AISwarmCtrlExp/1.AntAlgorithmMutUAVPathPlan/readmemd/Barrier.py

# [ERFY3E
class Barrier:
# BEEERA
def init_ (self, mav):
# BRYNSEXE
self.barrier pos = []
# IGEERYI N, Ssquare*square SRE—m
self.square = 6
# ERB—1TEZVINERY
self.line barrier = [0]
ue = UE4CtrlAPI.UE4CtrlAPI()

Y max = 33

Y min = -33
X max = 100
X min = -20

# —ITRZURERY T

self.line num = int((Y_max - Y min) / self.square)

# sum = (Y _max - Y _min)*(X max - X min)/pow(square, 2)
0

X _min = X min

count

X_max = X _min

y min = Y _min

# WS MSFER, BALEATANLGRS e
num = 5

# [EESYO RSN EIEER

distance = 12

# RXGEERYGNDS

serial num = 120

while x max < X max:
X _max = x_min + self.square
for i in range(self.line num):
y max = y min + self.square
X = np.random.uniform(x_min, x max, 1)
y = np.random.uniform(y min, y max, 1)
# BhLEIEISYIREE R AR
# BEE LR EEERY
flag = True
if count ==
ue.sendUE4Pos (num, serial num, 0, [x[0], y[0], -0.04], [0, O, O])
self.barrier pos.append([x[0], y[0]])
num = num + 1
count = count + 1
else:
if count < 15:
for j in range(0, len(self.barrier pos), 1):
if math.sqrt(pow(self.barrier pos[j][0] - x[0], 2) + pow(

flag = False
else:
continue



if flag:
ue.sendUE4Pos (num, serial num, 0, [x[0], y[0], -0.04], [@
self.barrier pos.append([x[0], y[0]])
num = num + 1
count = count + 1
else:
for j in range(count - 15, len(self.barrier pos), 1):
if math.sqrt(pow(self.barrier pos[j1[0] - x[0], 2) + pow(
2))
flag = False
else:
continue
if flag:
ue.sendUE4Pos (num, serial num, 0, [x[0], y[0], -0.04], [@
self.barrier pos.append([x[0], y[0]])
num = num + 1
count = count + 1
y _min = y max
X _min = Xx_max
y min = Y _min
self.line barrier.append(num - 5)
print(self.barrier pos)
print(self.line _barrier)

Detect.py - IR EZIO LR

Detect RZEWFZRZMLIZOKRIURIR, BE 7T TBIBEFR AL,


http://detect.py/
file:///mnt/f/d3/10.RflySimSwarm/3.CustExps/e3.AISwarmCtrlExp/1.AntAlgorithmMutUAVPathPlan/readmemd/Detect.py#L17-L320

class Detect:
def init (self, barrier, mav, aim position):
# AEMINEIRSEL
# TAVRIBER
self.start position = [[-30, -20, 0], [-30, O, 0], [-30, 20, 0]]
# EESYNS BRI REELAR
self.x start barrier = -20
self.x end barrier = 100
# GRIER
self.barrier = barrier
# THER
self.mav = mav
# RERSF¥REER
self.safe distance = 4.5
# BRE
self.aim position = aim position
# FHEKN
self.rect =1
# WEEERER, ENONRALAEERY
self.map = [[1 for i in range(int(80 / self.rect))] for j in range(int(140 /
# REEREKEMRE
self.path = [[1, [1, [1]
# BIEREBRBELETF
# SIERYINERS
self.alpha =1
# SEiTREES
self.beta = 3
# ERRBE
self.gamma = 1
# EREER
self.damp = 0.6
# UOANFhEY
self.population_count = 20
# ERRE
self.iter = 120
# —HENNERENE
self.pheromone = 200
# SRR
self.best_result = [[10000, []], [10000, []], [16600, []]]
# 1TERE
self.aim list = [[1, [1, []]
# FHRSRE
self.start _square = [[0, 19], [0, 39], [0, 59]]
# RE
self.vel = 2
# B
self.show = []

# IOWNEE, KR —RLZeRE
def ant(self, serial):
# Froaag
start _square = self.start square[serial]



# LERAE

end _square

# HEIAE

pre square = start square

# 1TERZIEES

path dist = 0

# BES

path = [1]

# HETASEEZHRERYIXIY

while pre square[0] <= (self.x _end barrier - self.start position[serial][0])
# MHRITHERBERIRIERT, A1, AR, £, ARNANHEFH

pre square[0]

y = pre_square[1l]

pre allow = [[x, ¥y - 11, [x, y + 1], [x+ 1, y - 1], [x + 1, yl, [x + 1,

# BEFERR

num = 0

self.getgrid([self.aim position[@]+self.start position[serial][6

X

for i in range(len(pre_allow)):
if pre_allow[i-num][1] < O or pre_allow[i-num][1] > 75:
pre_allow.pop(i-num)
num = num + 1
pre_allow possibility = []
# HEEREER
for i in range(len(pre_allow)):
# TSR AIE
pre pos = self.getpos(pre allow[i])
# HIMTHFIA RIS LAERYE
if pre pos[0] <= self.x start barrier:
start serial =1
else:
start serial = math.ceil((pre pos[0] - self.x start barrier) / se
if start serial > len(self.barrier.line barrier) - 2:
start _serial = len(self.barrier.line barrier) - 2
# SERYR/IESR
dist barrier = 100
for j in range(self.barrier.line barrier[start serial - 1], self.barr
d = math.sqrt(
pow(pre pos[0] - self.barrier.barrier pos[j1[0], 2) + pow(
pre pos[1l] - self.barrier.barrier pos[j][1], 2))
if d < dist_barrier:
dist barrier = d
# SlaiBirm s
dist aim = math.sqrt(
pow(pre pos[0] - self.aim position[0] - self.start position[seria
pre_allow possibility.append(pow(dist barrier, self.alpha) * pow(1l /
self.map[pre allow[i][@]][pre_allow[i][1]], self.gamma))
# HAEERAE
pre_allow possibility sum = sum(pre_allow possibility)
if pre allow possibility sum ==
return 0
pre_allow possibility

[i / pre allow possibility sum for i in pre_allow
pre_allow possibility = np.cumsum(pre allow possibility)

pre_allow possibility
r = np.random.rand()

pre_allow possibility.tolist()



for i in range(len(pre allow possibility)):
if r < pre_allow possibility[i]:
pre square = pre_allow[i]
break
path.append(pre_square)
path dist = path dist + self.getdist(pre square)
if pre_square == end square:
return [path dist, path]

# MEIENTHRMEE
def Ant Path(self, serial):
# ENGERiterk
better result = [10000, []]
self.detect()
for i in range(self.iter):
for j in range(self.population count):
result = self.ant(serial)
if result !'= 0:
# EETEE P RIT RIS
if result[0] < better result[0]:
better result = result
else:
print ("tZiFET")
# EReRERR
for j in range(int(140 / self.rect)):
for k in range(int(80 / self.rect)):
if [j, k] in better result[1]:
self.map[j]l[k] = self.map[j]l[k]*self.damp + self.pheromone/be
else:
self.map[j]l[k] = self.map[j][k]*self.damp
print ("HEREREA", i+l, "RERZRKEAN", better result[0])

def run _path(self):

target _aim = [[0, 0], [0, O], [0, O]]
show list = [[], [1, [I]
for i in range(3):

self.aim list[i], show list[i] = self.Ant Path(i)
# EE
for i in range(3):

for k in show list[i]:

self.show[k[O]][k[1]] = 0.5

p = multiprocessing.Process(target=show _ant, args=(self.show,))
p.start()
# HESHETE
for i in range(3):

self.mav[i].SendMavArm(True) # Arm the drone
time.sleep(1)
for i in range(3):

self.mav[i].SendPosNED(0, 0, -8, 0)
print("#&£¥%7")
time.sleep(6)
timeInterval = 1 / 1000
lastTime = time.time()



while len(self.aim list) > 0:
for i in range(3):
if len(self.aim list[i]) > ©O:
# §0.001sHIT—RIATER
sleepTime = time.time() - lastTime
if sleepTime < timeInterval:
# time.sleep(timeInterval - sleepTime)
# THTEE
# BHAMEANLESEBEENINS
if math.sqrt(pow(self.aim list[i][0][0] - self.mav[i].uavPosN
self.aim list[i][O0]1[1] - self.mav[i].uavPosNED[1], 2)
if len(self.aim list[i]) > 6:
le =6
else:
le len(self.aim list[i])-1
for j in range(le, 0, -1):

if self.Is safe line(self.mav[i].uavPosNED, self.aim_
for k in range(0, j, 1):
self.aim list[i].pop(0)
break
if time.time() - lastTime > timeInterval:
break
sleepTime = time.time() - lastTime
if sleepTime < timelInterval:
time.sleep(timeInterval - sleepTime)
else:
time.sleep(timeInterval - sleepTime)
lastTime = time.time()
yaw = math.atan2(self.aim list[i][0][1] - self.mav[i].uavPosNED[1
self.aim list[i][0]1[0] - self.mav[i].uavPosNED[@
if math.sqrt(pow(self.aim list[i][0][0] - self.mav[i].uavPosNED[@
self.aim list[i][O0]1[1] - self.mav[i].uavPosNED[1], 2)) <
self.mav[i].uavPosNED[O] < 0.05:
self.aim list[i].pop(0)
if len(self.aim list[i]) > 0O:
target aim[i][0] = self.mav[i].uavPosNED[0O]
target aim[i][1] = self.mav[i].uavPosNED[1]
if target aim[i][0] < self.aim list[i][0][0O]:
target _aim[i][0] target aim[i][0] + (self.vel/1000+self
target aim[i][1] target aim[i][1] + (self.vel/1000+self
# self.mav.SendPosNED(target aim[i][0], target aim[i][1], sel
self.mav[i].SendVelNED(self.vel * math.cos(yaw), self.vel * n
else:
self.mav[i].endOffboard()
time.sleep(0.1)
self.mav[i].stopRun()
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Win 10/Win11%&%; RflySimT A%,

@: BfEAPixhawk 6X7¥%, FERENNEFFLSH: pxd_fmu-vex_default, #
FPXABEFhRZAS 9. 1.12.3, HtWELE KT kmiFm<LIEN:
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5.350GP %

5.1 AL
Step 1: [EtS¥ECE

BRI, WEHiEfTCopySceToRflySim3D.batX, ZXEEiT P HH
Cylinderf X4 Cylinder.xm|E#IEIRflySim3DXI N FYE&1ZE To

=l CAWINDOWS\system32\cmd. X

Active code page: 65001

.\Cylinder\Cylinder.uasset

.\Cylinder\Cylinder.uexp

2 File(s) copied

NiEEEMEH R BRI A C:\PXUPSP\RFfLlySim3D\RFlySim3D\Plugins\Rfly3DSimPlugin\Content

1 file(s) copied.
VYEHEERDEH BRI G I C:\PXUPSP\RFlySim3D\RflySim3D\Plugins\Rfly3DSimPlugin\Content\XML
Press any key to continue . . .

El4 [EISYECE

A AP BEREERIYSIMFEEBERIBTAGIIZNEHTT, BEETHUEATE, ST ER
¥ Cylinderf
7£..\PX4PSP\RflySim3D\RflySim3D\Plugins\Rfly3DSimPlugin\Contenti& 12 F; %
Cylinder.xmI>X 4 HRTE..\PX4PSP\RflySim3D\RflySim3D\Plugins\Rfly3DSimPlugin\Con
tent\XMLEEE . LRI Fhi#ITE B,

Step 2: (FE#1IR1L

WiHiz{TPathPlanningSITL.batfilZx, YMEERflySim3DA_EAHI “CopterSim/PX4 EKF
3DFixed: 3/3” BIZ&RTm#IAHTERK, ERflySIm3DFZER=2 ¥,
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| Step 3: BEh{FE

TEXHHET, WEHPython38Run.bat, FTF&EREFRIpythonifis, EIZIFETIEIT
main.py>X, HA

python

main.py, EEREIFERAEMHE, FRFEFHITEN, Python38Runit “E¥7T7,
BIRTRERENTTR, RS HRENEEZNYHNRERRI, N FEFRRFigurelFir.
hEFRRE, BIEIERflySIm3DRERN=REANE S, HABRBEFIERS 1T,


http://main.py/

N . Figure 1 - =} X

-— [ x=23.8 y=33.7
176.52224979698218 A€EI PQEV N

176.52224979698218

RIERE 176.52224979698218

REBRK 176.52221979698218

BRIERFKEN 176.52224979698218

BRIERRK 176.52224979698218

RIERR 176.52224979698218

RIERRE 176.52224979698218

RIERE 176.52224979698218

RIEBR 176.522214979698218

RIEBRK 176.52221979698218

RIERR 176.52224979698218

BIERZKER 176.52224979698218

BIERZKEN 176.52221979698218

RIERE 176.52224979698218

RIEBR 176.522214979698218

RIERBR 176.52221979698218

RIERBRZ 176.52221979698218

BRIERZKERN 176.52224979698218
2 BERZEEN 176.52224979698218
HEnEA ys BRIERRKESR 176.52224979698218
self.best_result} [176.52224979698218, [[1, 60], [2, 60], [3, 60], [4, 61], [u4, 62], [5, 63]
, [6, 631, [7, 6u], [8, 651, [9, 65], [1@, 651, [11, 651, [12, e4], [13, 65], [14, 64], [15,
6u], [16, 651, [17, 651, [18, 651, [19, 6ul, [20, 631, [21, 631, [22, 621, [23, 631, [24, 62]
, [25, 621, [26, 621, [27, 621, [28, 611, [29, 611, [30, 611, [31, 601, [32, 591, [33, 58], [
34, 59], [35, 601, [36, 611, [37, 611, [38, 621, [39, 621, [u40, 631, [ul, 621, [u42, 631, [u3,
631, [44, 621, [u5, 631, [46, 62], [u47, 62], [48, 63], [49, 621, [50, 62], [51, 611, [52, 60
1, [53, 60], [54, 61], [55, 611, [56, 60], [57, 601, [58, 601, [59, 591, [60, 58], [61, 571,
[62, 58], [63, 571, [6u, 561, [65, 551, [66, 561, [67, 571, [68, 571, [69, 571, [70, 581, [71
, 58], [72, 591, [72, 601, [73, 611, [74, 601, [75, 591, [76, 591, [77, 661, [78, 591, [79, 5
8], [8e, 571, [81, 571, [82, 561, [83, 561, [84, 571, [85, 581, [86, 571, [87, 58], [88, 591,
[89, 591, [90, 591, [91, 581, [92, 591, [93, 591, [94, 591, [95, 661, [96, 611, [97, 611, [9
8, 611, [99, 601, [1ee, 601, [101, 601, [162, 60], [103, 60], [1e4, 601, [165, 59], [1@6, 59]
, [1e7, 58], [108, 58], [109, 591, [11e, 59], [111, 58], [112, 57], [113, 571, [114, 56], [11
5, 561, [116, 571, [117, 561, [118, 561, [119, 571, [120, 571, [121, 571, [122, 58], [123, 59
1, [123, 601, [123, 611, [124, 62], [125, 621, [126, 621, [127, 631, [128, 631, [129, 6u], [1
30, 641, [131, 631, [132, 621, [133, 621, [13u, 611, [139, 59111
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Step 4: SCISRR
#\RflySim3DE O], STMSEFFIAR, BIAIEEIRAYSIM3DTE=REANE GHFHER
SERTAY TSR R AR R PR AT

@ Riysim3p-0 - o X

Vehicle Info of 1D 2 with style 3
Timestemp (s): 183.8200
~6.955

El7 KHRERO



@ RiySim3a0-0 - o x|

‘Vehicle Info of 1D 2 with style 3
Timestemp (s): 277.2200

Position xyz: 112209, 0939, -0.042
Euler angles: -0.000, 0.000, 0.002
Velocity xyz: -0.000, -0.000, -0.000
Angular rate: 0,000, -0.000, 0.000
Acceleration xyz: -0.000, -0.000, @
GPS Pos: 112.20858853, 093871925,
Actuator output | -8 000, 000, 0

[El8 LR

1 5.2 %3038 (VS CodeilitiETT)

| Step 1: & T(E

FHRIRELR

[RflySimZ 2 B £]/RflySimAPIs/1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.p
df

$IE, IEHBCEVS
CodelfiE, HEEIE T B EHIPycharmZEFBE X Pythonifiz,

| Step 2: VS codeidifiz{T

HhP B 5 EXXHEE, 7EStep

3EsHFERS, AVScodetTHEIALREXHFK, E{TIEFmain.py, FFIEFHITIE
X, VS

codes#t ‘X7, BEIRIFEAENTR, FNSAHEISNEEMHNRERS, @OF
B fFigurelFim. AEFIAE, BNEIZERIlySIim3DHER =L TANEE TS, FHIFIaEFHF
FEES X1 To


file:///mnt/f/d3/10.RflySimSwarm/1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.pdf
http://xn--main-4j2h902l13u0xn.py/
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7. R B E MR IEEREMI PRI A V] B FRASIHET12,2019(23):244-245.

8. L. Huan, Z. Ning and L. Qiang, "UAV Path Planning Based on an Improved Ant
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