iz{Tpythoni2

1. 3E3EBHAY

i — ARG, FFEIBRNRRpythonIEMIEZ, #HIBLEM, TFR, R, FE
fEAFZOAIR

2. SEIRER

o MER: Windows 105 EARAS; RflySimTAgE,
o BHER: EiE4/ammIE Y,

3.5c5athat

BIFEER: [ZEBER]\RflySimAPIs\1.RflySimIntro\1.BasicExps\e7_RunPythonProject

e /ShootBall3.py: FEIFHIERF, KT MREBRIBIKENTERE, BEEGL
H. BRRBIATANIES,

e /Python38Run.bat: Python 3.8 B1TIME#HMIEXH, BFENFAECERIPythonif
1%,

e ./ShootBall3SITL.bat: BREEW(SITL{FEBEIZA, BilfFERIE,

e /ShootBall3HITL.bat: BEHEIR(HITL)(FESoIHIZAS, BT EESLIR G,

4. AR DEE

TANERER/ X SLLR
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.
ShootBall3.py
Python38Run.bat
ShootBall3SITL.bat
ShootBall3HITL.bat

4.1 $E1: FR{FE

WEHIETT" ShootBall3SITL.bat "X FBRUEIRFERSR. el T, FHETEMY
R {AEMIZS" ShootBall3HITL.bat", BMAROSKARBHITLHFE,

ptecsim vz 54 223001 o x
Y nmam EnER e VA ﬂ. -ﬂﬂa:ﬂi ) Disconnected
. . AL g — g
LUET ud: \ TR

= 1R

4.2 T2 e BIERRRE

151T PX4PSPRflySimAPIs\RflySimSDK HRTHJ ReLabPath.py {4,

4.3 BEK3: BITEHIERF

EXHFET, W& Python38Run.bat, FTHEMIFHIpythonIfig, TEiZIFR FiETTpython
ShootBall3.py

4.4 5184 MBLER

AILBRRIGSYNIREIEMTR, EMRT—1MZ0RE W, Uk—71LK Wt EIELRS
—EIER, HABARRE, YE/NXERIFLE.

8! dilated
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ShootBall3SITL.bat
ShootBall3HITL.bat
Python38Run.bat
ShootBall3.py

4.5 FR5. GRHFE

£ FE" ShootBall3SITL.bat "HIAFBEHNG SR AFACMDELOR, IR TEER ((EEH)
FLAEIRIE X F] CopterSim. QGC. RflySim3DZEFrEIER-

5. XN
XEHMIRE1: FES5 API SN

SANEMTAEE (E. BEHE. R5HRE) MHBENRAEE o2 , BTFESEGR
I,

import time
import numpy as np
import cv2

import sys

S RflySim FEHE A API, 25IBFIEFIEAN (PX4aMavCtrlv4). SREVAEIFIEERR
(VisionCaptureApi) #i21E UE4 {AEBEH (UE4CtrlAPI),

import PX4MavCtrlV4 as PX4MavCtrl
import VisionCaptureApi

import UE4CtrlAPI

EKEEEN0NS2: YAk E

IR UEAERIEOMA R ERIED, BREESRNEGMN LXEHES,
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ShootBall3SITL.bat
../../../RflySimSDK/html/PX4MavCtrlV4_8py.html
../../../RflySimSDK/html/VisionCaptureApi_8py.html
../../../RflySimSDK/html/UE4CtrlAPI_8py.html

1 | # FIHAILUE4ESEO

2

3 ue = UE4CtrlAPI.UE4CtrlAPI()

4

5| #  OaemsEkEn

6

7 | vis = VisionCaptureApi.VisionCaptureApi()

8

O | vis.jsonLoad() # MEFRBEEXYE (EXESWERESH)
10

11 | isSuss = vis.sendReqToUE4() # MRflySim&ZFEEIERK, WIDEE
12

13 | if not isSuss:

14

15 sys.exit(0) # EXENERKKINEL

16

17 | vis.startImgCap() # AEHE=EAFIE (ERRIAHEREER)

& UE4 BO1ERE (FBRRDPIRAME) LURD ZFIREFE

# FEEUE4ABEOSH (NEMER, TEmEEDPHR)
ue.sendUE4Cmd ('r.setres 720x405w',0) # EEHEOOYE (HESESH)

ue.sendUE4ACmd ('t.MaxFPS 30',0) # ZE&AMER (30Hz, SEVEHI=Z=—E])

No ubs, WN R

time.sleep(2) # SFELELWN

=
&
(3]
=l
i
E
-

B EANIESIEO, FENCIREERER (BKE),
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mav = PX4MavCtrl.PX4MavCtrler(1)

mav.InitMavLoop()

ue.sendUE4Pos (100,152,0,%$%$3,0,-21,%$$0,0,01)

time.sleep(0.5)

Json use relative path mode

jsonPath= C:\PXUPSP\RflySimAPIs\8.RflySimVision\1l.BasicExps\1-VisionCtrlDemos\e3_ShootBall/Config.json
Got 1 vision sensors from json

Start lisening to timeStmp Msg

Got time msg from CopterSim # 1 , not on this PC

Got time msg from CopterSim # 1 , running on this PC

XHIAR3: ZDREEN
3.1 BEKIKIRAFISENRL ( calc_centroid )
BB e R ERNE G BXIE
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O oo NO ULk~ WN B

WWWwwWwwwwwNNNNNNNNNNRERERRBRR R R B 2
NO U PR WNRPRPOOONOUBNWNROOOONOUNAWNROO

def calc_centroid(img):

" RENEGPAEYERIBRD (FOMHR) MERt

# E XA BEBGREF A FHEHETE (AT iRIAIEXIE)

low_range = np.array([0,0,80])

high range = np.array([100,100,255])

th = cv2.inRange(img, low range, high range) # —f{E{t @4 @EXiEHEHE, H

b EReE

# FZBKIRME | SRR BKIHAEREE (RDIRERIN)

dilated = cv2.dilate(th, cv2.getStructuringElement(cv2.MORPH ELLIPSE, (3,

3)), iterations=2)

cv2.imshow("dilated", dilated) # ZRAEEH_E{LEE

cv2.waitKey(1)

# HEEGRE (BFRED)

M = cv2.moments(dilated, binaryImage=True)

# FIEXEEREIR/EE (BRES), WiTERD

if M["mOO"] >= min prop*width*height:

cx = int(M["m10"] / M["mOO"1) # xJFEEL
cy = int(M["m@1"] / M["mOO"]1) # yJ/5EFL

return [cx, cy, M["mOO"]] # E[EIF/OAIRAIE
else:

return [-1, -1, -1] # FEUBEHLIEXIT
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O 00 NdNO Ul B WN R

NDNNNNNNNRRRERRRERRRRR-
N OoOUBSRWNRPEPEOOWWOWMNOUNSAWNRO®

BO0OEZOR OO+ A=

| 3.2FERFHESIHTE ( controller )
KNI BIKEMNEGRAUE

def controller(p_ i):

"IRIET BRENERUE, TEXAVEEES"""

# ERCNBERE (BUOSIRA5R), MR HHEEEER

if p i[0] < 0 or p_i[1] < 0O:

return [0, 0, 0, 1] # [Eim, &M@, TA, FMARE]  NEEHRER

# WNEERE  HEAUERE (BOS5E&RFOZEERR)

ex = p i[0] - width / 2 # xARREE (KF)

ey = p_i[1l] - height / 2 # yAREREZEZ (FEE)
# BIERE | HEEREETVNTFRARE BEET), WEss RE2) ; NELE

vx = 2 if p i[2] < max_prop*width*height else 0

0 # AREREIRILA0

vy
vz = K z * ey # THRE (5EEEREMRLAE, K zLAIREK)
yawrate = K yawrate * ex # RMARE (5KFEREMRLE, K yawrateLLFIRE)

return [vx, vy, vz, yawrate] # R[EEEZGIES
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S80EO0E OO0+ u A=

! 3.3EERRIBSIEFHESER ( procssImage )
KWESTENHEB®L, ARKMERHNMNEGIESIHERE, £REZITHIIES,

1 | def procssImage():

2

3 " AN BERH E T ANREE GRS "

4

5 global ctrl last

6

7 if vis.hasData[0]: # ZEEGIE

8

9 img bgr = vis.Img[0] # FXEVBGRIZZEE
10

11 p i = calc_centroid(img bgr) # IRZIAEERAIE
12

13 ctrl = controller(p i) # IHEZFHES
14

15 else:

16

17 ctrl = [0,0,0,0] # TEGEIRR{SIEZES
18

19 return ctrl
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B dilated = O >

3.4FERBIEER ( sat )

def sat(inPwm, thres=1):
" IREIERIE SR AE (BFMLAE, BhbEREEXR) "t
outPwm = inPwm
for 1 in range(len(inPwm)):
if inPwm[i] > thres:

thres

outPwm[i]

elif inPwm[i] < -thres:

outPwm[i] -thres

return outPwm

o IfEE: REPEHIIESHIRE, BRTANEEIKXSFEFIEE,

9/15



Got 1 vision sensors from json
Start lisening to timeStmp Msg
Got time msg from CopterSim # 1 , not on this PC

Got time msg from CopterSim # 1 , running on this PC
Got CopterSim time Data for img

Got start time tor SeqlD # U

MainThreadFPS: 29.983015859751u2

KEAIA=4: E@IF (30Hz i=HiZiE)

lastTime = time.time()
startTime = time.time()
timeInterval = 1/30.0 # #ZH3A30Hz (£0.033#HAIT—NR)

flag = 0 # K&K (ATFLNEBRTES)
ERLESITHISHR

# ERIB S 5B
width = 640 # EREE

height = 480 # EH&™EEE

min_prop = 0.000001 # E&EXIEFR/IERLG (TIEES
max _prop = 0.3 # ABXESRAERLLE FIEREEIR)

Kz =0.003 * 640 / height # EEAMELHRY (EERGSE)

K yawrate = 0.005 * 480 / width # RfiAAELLGIREY (EEEGKREE)

EBIFLA 30Hz SFRETT, FESIED R eI AN

10/15



FTEIR (30HZAAZEMAIT)
ctrlLast = [0,0,0,0] # E—BSRIEZEGIES

while True:
# PEFIEIRETE]E]RE (FAR30HZIAIT)

lastTime += timelInterval
sleepTime = lastTime - time.time()
if sleepTime > 0O:
time.sleep(sleepTime)
else:
lastTime = time.time()
# F100RTEFTEN—RiiER (YEFESRRTHE)
num += 1
if num%100 == 0:
tiem = time.time()
print('MainThreadFPS: '+str(100/(tiem-lastClock)))

lastClock = tiem

58EF: BEITAN, TRESMIERIER, &£7¢E 5 XSE.

# FERL | SHERBTANHE CBISREE

if time.time() - startTime > 5 and flag == 0:
print("5s, Arm the drone")
mav.initOffboard() # ##Aftoffboardi®El (SIERIERIE)
flag = 1
mav.SendMavArm(True) # FRBIEAM
print("Arm the drone!, and fly to NED 0,0,-5")

mav.SendPosNED (0, 0, -5, 0) # &KZFEES | NEDAtrR (db0, %0, T-5, AN
BE5X)
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5s, Arm the drone
Arm the drone!, and fly to NED ©,8,-5

MainThreadFPS: 23.517588187647554U
MainThreadFPS: 29.98708UU67866136
MainThreadFPS: 29.981951663155962

15 #E: ¥TEHEEME (NED 47 (-30,-5,-5))0

# FNER2 | I5SWETYRFEEME
if time.time() - startTime > 15 and flag == 1:
flag = 2
mav.SendPosNED(-30,-5, -5, 0) # "¥XEINEDA4R(-30,-5,-5)

print("15s, fly to pos: -30,-5, -5")

15s, fly to pos: -30,-5, -5
MainThreadFPS: 30.066253506668897

MainThreadFPS: 29.9932323U6750982
MainThreadFPS: 30.08071306U48U02516

25 B Au@d iR eaikis, TREREEFRESHRIEATAN, SKIEERL
BEo
# BYER3 | 25 E IR BRI B ERIA
if time.time() - startTime > 25 and flag == 2:
flag = 3
# ETREREEG (B
if vis.hasData[0O]:
img bgr = vis.Img[0]
cv2.imshow("dilated", img bgr)
cv2.waitKey (1)

print("25s, start to shoot the ball.")
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EhfE<

ISte

XEGIBSEI 7 —

4t

—

, start to shoot the ball.
MainThreadFPS: 29.35197783631419
MainThreadFPS: 29.897008919126826
MainThreadFPS: 30.8U5992682318164

MainThreadFPS: 30.085330815362963
MainThreadFPS: 29.965U41652875168
MainThreadFPS: 30.81911665U4535356

JFEELNIE (REIZUR), BREAVMERE, REREM.

# N4 : FSuBERERIE (25%0/F)

if time.time() - startTime > 25 and flag ==

ctriNow = procssImage() # IREXHFIEZESES

ctrl = sat(ctrlNow, 5) # FREIEARERS

# FRERES (REDREZR, BHERET)

if ctrl[0]-ctrlLast[0] > 0.5:

ctrl[0] = ctrlLast[0] + 0.05

elif ctrl[0]-ctrlLast[0] < -0.5:

ctrl[0] = ctrlLast[0] - 0.05

# (AmREE IR E)

if ctrl[1]-ctrlLast[1] > 0.5:

ctrl[1] = ctrlLast[1l] + 0.05

elif ctrl[1l]-ctrlLast[1l] < -0.5:

ctrl[1] = ctrlLast[1l] - 0.05

ctriLast = ctrl # B E—HZES

# RERERSHITAN (FRDAIFR i, B, T, &)

mav.SendVelFRD(ctrl[0], ctrl[1], ctrl[2], ctrl[3])

TR "TANARIEER BIKA" A EEHIRIZ: @ RflySim 3%

BpEMREELR, ﬁﬁ OpenCV IR &IKMAME, REFEUBRETERERGES, &&
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BT MAVLInk I RIXLTAN, KB BEhERR. BMIRESMERIT (B =Bk
BR), FREISRRIEE. B FESFNRIRIERE .

6. 2L AF

1. RflySIimE A X4
2. PythonZRiZEhHHIE

7. B n)H

Ql: EE1TIEFIBIEGRLIERIRNTTIEING
(LEEK(E, ZUARER?

Al: REFENREHRESERENTABIKE, HiHABGBREORSEEIF. R
RN ATFE, RERGISHENEGLEREPHNHEHETERSEE,

Q2: WMMFHETXANBERRRBENEE?

A2: BILUBE B AAERR[K 2]
(file:///F:/git/RflySimAPIs/1.RflySimIntro/1.BasicExps/e7_RunPythonProject/ShootBall
3.py#L38-L38)F[K_yawrate]
(file:///F:/git/RflySimAPIs/1.RflySimIntro/1.BasicExps/e7_RunPythonProject/ShootBall
3.py#L39-L39) BERIAREBIERRBE, F o] LB ECURE RH K £K[sat]
(file:///F:/git/RflySimAPIs/1.RflySimIntro/1.BasicExps/e7_RunPythonProject/ShootBall
3.py#L115-L125) W HERIEFIR KR E,

Q3: WEHRFRITEIFRAIEREIRE?

A3: AILUBIATIUEAE O D YRR SHRM L IERE, HIaNERR
% ue.sendUE4Cmd('r.setres 720x405w',0) 1EBEBM{R DR, (&
FH ue.sendUE4Cmd('t.MaxFPS 30',0) PRHIGAMZEK,

i

1. https://rflysim.com/ <
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https://rflysim.com/doc/zh/
../0.ApiExps/3.Python_Tutorials
https://rflysim.com/

2. EEFECEIE: https://rflysim.com/doc/zh/HowTolnstall.pdf «
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https://rflysim.com/doc/zh/HowToInstall.pdf
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