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| BEBIEHITER (circle_follow_kbCtrl.py)

REEHREFATAFBTREEH R BmiiEs), BNEAVBMEREZET. EFE
BERSLUTII N RESRD !

1. &S E

1 | class CircleFollower:

2 W

3 T AN DL ERFEEIR B Al

4 W

5 def init (self):

6 # ¥l API MR

7 self.ue = UE4CtrlAPI.UE4CtrlAPI()

8 self.vis = VisionCaptureApi.VisionCaptureApi()
9 self.mav = PX4MavCtrl.PX4MavCtrler()

10

11 # BITIRE

12 self.running = False

13 self.detect flag = False

14

15 # BIRIE [x, y, z, yaw]

16 # AR UEAIRRAIERSER AR, XERERABHIIRE
17 self.circle pose = [2.0, 0.0, -2.0, 0.0]

18

19 # EGRLIESH

20 self.img center x = 320

21 self.img center_ y = 240

22 self.tolerance center = 15 # FMREZAAE

23 self.tolerance dist = 15 # BB (KNMNRESRE
24

25 # PID ZEHIBE (LLAHIRE)

26 self.k x = 0.015 # HIERERH (EFBirKNEL)
27 self.k_y = 0.009 # AGERERY (BEFKEUERZ)
28 self.k_z = 0.005 # ETEERY (BAFEEUERZE)
29

30 # MRBEMAK/NMER (BTREEESR)

31 self.init dist x = 0

32 self.init dist y = 0

33

34 # LIEHE (HSV)

35 self.low hsvl = np.array([0, 43, 46])

36 self.high hsvl = np.array([10, 255, 255])

37 self.low _hsv2 = np.array([156, 43, 46])

38 self.high hsv2 = np.array([180, 255, 255])

2. IMRNYRILEREL


circle_follow_kbCtrl.py

1 | def setup environment(self):

2 " glghit UE4 FREEFIMBEEO

3 print ("EEALIFE. .. ")

4 # IRE UE4 mixR

5 self.ue.sendUE4Cmd(b"t.MaxFPS 30", 0)
6

7 # BIZEABHR (Vehicle 3, Type 809)

8 self.ue.sendUE4PosNew (3, vehicleType=809, PosE=self.circle pose[:3])
9

10 # MENREEE

11 self.vis.jsonLoad()

12 time.sleep(1)

13

14 # IREMANMESY (RERAEEZEE)

15 self.ue.sendUE4ExtAct(3, ActExt=[1, 0.8, 0, 0, 6, 0, 0, 0, 0, 0, 0, 0, 0, 1,
16

17 # ERENGREIE

18 is success = self.vis.sendReqToUE4()
19 if not is success:

20 print ("#i%: HREBREKK, EFRH. ")
21 sys.exit(0)

22

23 self.vis.startImgCap()

24 print ("fiSHRERSE. ")

25 time.sleep(2)

3. BRI TEREL



def detect circle(self, img: np.ndarray) -> Tuple[List[int], List[int], List[int
BRI | NI EER
3RE]: ([x_min, x max], [y min, y max], [center x, center yl)

hsv = cv2.cvtColor(img, cv2.COLOR BGR2HSV)

maskl = cv2.inRange(hsv, self.low _hsvl, self.high hsvl)
mask2 = cv2.inRange(hsv, self.low hsv2, self.high hsv2)
mask = maskl + mask2

nonzero = np.nonzero(mask)
if np.size(nonzero) ==
return [-1, -1], [-1, -11, [-1, -1]

row_min = np.min(nonzero[0])
row max = np.max(nonzero[0])
col min = np.min(nonzero[1])
col_max = np.max(nonzero[1])

mid row = int((row max + row _min) / 2)
mid col = int((col max + col min) / 2)
cv2.line(img, (col min, mid row), (col max, mid row), (255, 255, 255), 1)

cv2.line(img, (mid col, row min), (mid col, row max), (255, 255, 255), 1)

cv2.imshow("Drone View", img)
cv2.waitKey (1)

return [col min, col max], [row min, row max], [mid col, mid row]

4. {EHIHEIFERER



O oo NO ULk~ WN B

U U S DDEAEDEDDREDNMNDEDNDNDEWWWWWWWWWWNNNNNNNNNNRRRRRRERRR R
NPRP®OWOwJIJouhrWNRPROOONIOURNRWNR® OO0ONOUNRWNRPRPOONOUEWNRO

1
)

def control loop(self):

FEEIEIR [ SRERER -> RF -> FEHITAN
print ("FaaEEEEER. .. ")

self.running = True

while self.running:
if self.vis.hasData[0]:
img = self.vis.Img[0O]
self.vis.hasData[0] = False

# 1. MEIR5!

X_range, y range, center = self.detect circle(img)
X_min, Xx_max = X_range

y min, y max =y range

cnt_x, cnt_y = center

# MR B4R

if x_min == -1:
time.sleep(0.001)
continue

if not self.detect flag:
self.detect flag = True
print("BfrBEH#E ! ")

dist x
dist y

X_max - x_min
y max - y min

# IERVREE ((FABEKR/)

if self.init dist x ==
self.init dist x = dist x

if self.init dist y == 0:
self.init dist y = dist y

# 2. ITEEGE

vx = 0
vy = 0
vz =0

# tEEEs (£5)
if abs(cnt_x - self.img center x) > self.tolerance center:
vy = self.k y * (cnt_x - self.img _center x)

# EEZS (L)
if abs(cnt y - self.img center y) > self.tolerance center:
vz = self.k z * (cnt_y - self.img center_ y)

# s (FifE) - BEFEREEGRTHRNNEE)ZL
# MRBRT/(dist y < init), WAEIRTY, FEMEET §(vx > 0)
if abs(dist y - self.init dist y) > self.tolerance dist:



;Z vx = self.k x * (self.init dist y - dist y)
= # 3. B®ES (W-A-T 445%)
2? self.mav.SendVelFRD(vx, vy, vz, 0)
58 time.sleep(0.001)
5. BEHREFNIE:

1 def move target(self, direction: str):

2 won

3 PR B A8 shAY R By

4 wan

5 offset = 0.01 # SRBENES

6

7 if direction == "right":

8 self.circle_pose[l] += offset

o] elif direction == "left":

10 self.circle pose[l] -= offset

11 elif direction == "up":

12 self.circle pose[2] -= offset # FTELIRRTE
13 elif direction == "down":

14 self.circle _pose[2] += offset

15 elif direction == "front":

16 self.circle pose[0] += offset

17 elif direction == "back":

18 self.circle pose[0] -= offset

19

20 # BT UE4 YEMrE

21 self.ue.sendUE4PosNew (

22 3,

23 vehicleType=809,

24 PosE=self.circle pose[:3],

25 AngEuler=[0, 0, self.circle pose[3]],
26 )

| BnhiEHIFERE (circle_follow_autoCtrl.py)

BapiEhi2F SRl T B BRI BI85, EEXANEBELEA LTI R TEITRE
Mo REERETEREEHAI:


circle_follow_autoCtrl.py

O oo NO ULk~ WN B

U U DBEDRADERAEDMNDAEDNDEDWWWWWWWWWWNNNNNNNNNNRREPRRRRRBPRRR R
R ® OO UdOoOUBRWNRPROOOINOURNRWNRPRPO OOJIOURWNRPRPOOOLONOUNMWNRO

def auto _move target(self):

EptrdlEpA=S

1. AEXH—ERE (TE) Bl

2. YH(ZG)MZH# (£T) MEKKSEh
3. EERIE, WEXANERE

print ("EmBEREHHEE (XHER + EXK) ..

start_time = time.time()
last _time = start time

# 1IERVAAIE

current x = self.circle pose[0]
center_ y
center_z = self.circle pose[2]

self.circle pose[1l]

# SO BHECE

move speed x = 0.3 # XEREEIERE (K/F)

amp y = 1.0 # Yih (/R ) BohigE
freq y = 0.1 # YHIRESRER (Hz)
amp_z = 0.5 # 78 (L) BoEE
freq z = 0.1 # ZHIRSTHIREE (Hz)

while self.running:
current_time = time.time()
dt = current_time - last time
last_time = current_time

")

- ®ig

(K)

elapsed time = current time - start time

# 1. X4 FE@EBE (ZEEAN)

# AR RREAMERR, BIREXEAM, REHEEIXIEM

current x += move speed x * dt
self.circle pose[0] = current x

# 2. YHi: [ESKRSEES

self.circle pose[l] = center y + amp_y * np.sin(2 * np.pi * freq_y * elapsed_

# 3. Zh: IERBGDED (FIE, FAZAUERNESRCRIIR )

self.circle pose[2] = center z + amp_z * np.sin(2 * np.pi * freq z * elapsed_

# T3 UE4 ShYAME
self.ue.sendUE4PosNew(
35
vehicleType=809,
PosE=self.circle pose[:3],

AngEuler=[0, 0, self.circle pose[3]],

time.sleep(0.02) # 50Hz FlE=
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1. MBEIRF: FAOpenCVEEMEGFHITHSVER TEHER, HiBIGEL aRETEEIR
A BREFBIR;

2. EHIREE . RAE S ELHIER (PR RIE EAREBGR P EM R NERTANE
E;

3. 5T REGLTRAPHNREZRNTANNELITRFRIRERES;

4. ZEENIE: EAZEAREDHLEEGRENETRESRIE, REARMNEE;

5. RO BEIRIySImBEMAPISHEMERE, 1EHIT AN BRI,

2. JB R

AR T BT ARNTANBIRIRMEIIRE, SEFehiEHI B ahizhmiEz.

EFPIEFIENNT, AP A EdREIE6 I aRT BinE = A= RFNEE, mMEAVEE
LAY IRME B RHVIEE). S ERENESCERB I, TANSEN ARS8 RS
X EEEML A,

EEMEFIERT, TeRFEETSREBIILNE CoXibm/Essh, FIYTEYHMMZihME
sZKinnh) BEiiEE), TANEMEBIREMREX—2mNTEE.
SRISBRTHIRIE T LA TR |

1. TANBEBERIRAIH B B R B IR,

2. JEMRARENER, TANBEBIREIENHIFRE VTES;
3. EEMMEIE R MTEEIRY, TANBERTFIRIRME, RINE RIFRIIEHIMEEE;

BEASEY, FILEMRREIT BN RATELTANBEESFMFNINARR, AEEE
SRR SAESEE R0,

3.XHHFER

FIFEER:
[Z2%E B R]\RflySimAPIs\8.RflySimVision\1.BasicExps\1-VisionCtriDemos\e6_Circle-foll
ow


.

| 4.1B1TIFIR
1 4.1 SR EEK

Windows 108 A_ERRZS; RflySimT A%,

@®: WEEREIER: https://rflysim.com/

1 4.2 BEHFER

Zick/aiBEmlEe

@: HWEREIBEN: https://rflysim.com/doc/zh/HowTolnstall.pdf

SRR
5.1 BElFE

WiHiz1T[circle_follow.bat | X, FFHAEMIEVBHLTR. MxEsE501 QGC ih
mif, 14 CopterSim. 1 RflySim3D 34, FfFCopterSimix T B EI=IFTED
HH GPS 3D fixed & EKF initialization finished FHERFRHBITTA tEITFﬁ

IR

R SAE BE:

* ) 2512 KV

—

BRI Pi4: Init MAVLink

CopterSim: CopterID 1s 1, PX4 SysID is 1

PY4: Awaiting GPS/EKF fixed for Position control...

Il w#=ie:  § PX4: Enter Manual Mode!
petrenet SR PY4: Found firmware wersion: 1.12. 3dev
r T PX4: Command REQUEST_AUTOPILOT_VERSION ACCEPTED

ACE (F FE A2t PX4: Command ARM/DISARM ACCEPTED
P¥4: FEKFE? Fstimator start initializine

NEEE PX4: GP3 3D fixed & EKF initialization finished.

Pid—Fmter ot o teriodet

CopterID: =#iClassID: f#FR0LL
1 Fd
& % St
, H I
TR USE SRigMEE Com 9216 Mavlink_Full HiainE FLEHE HHHE
2

FX4: Init MAVLink

CopterSim: CopterID is 1, PX4 SysID is 1 o T0 Z -B.05
F¥4: Awaiting CPS/ERF fixed for Position contrel...

FX4: Enter Marwal Node!

Fi4: Found firavare version: 1,12 3dev ¥x 0 Ry¢ ¥z 0
FX4: Command REQUEST_AUTOPILOT_VERSION ACCEFTED
Fi4: Command ARN/DISARM ACCEFTED & 0 8 q ¥ oo

F¥4: ERF2 Estinator start initializing..
FX4: GPS 3D fixed & EKF initialization f:mshed.
Fi4: Enter dute Leiter Mods! lat 40.1540302 lon 116. 2593683 alt 58,05



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

5.2 BITREIEHIEFR=IRERF

X EiE1T[ Python38Run.bat Jil4s, fE#HAVE A

python circle follow kbCtrl.py

=] C:AWINDOWS\system32\cmd. X S

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

D:\RflySim\RflySimAPIs\8.RflySimVision\1.BasicExps\1-VisionCtrlDemos\e6_Circle-follow>python circle_follow_kbCtrl.py

AE, FREH

RHEEITH. ..

FERABERSER (Ctrl+ET #iE#5h)
& 'Esc' HERLEER

EfrESiRE !

FHfE, ERBEL:

e Up(T1): RRZEMRM LEN;

e Down(l): R-ERRTBE;

o Left(«): RRRIRMAGHEB,

e Right(—): RnEiREAGE;

o Ctrl+Up: RIRERME ¥HETABE, (EE W) ;

o Ctrl+Down:&RREMRMA KGR, (FEE ) ;
TANEIRMES T, WTFEPFR.


Python38Run.bat

oamaebde oo+

SOBOBOOH A

| 5.3 BE1TEEFIERERIEF (EH)

FE5.10MP 8, WERIBHLTER. WEHiETT[Python38Run.bat |jilzds, AR O
TP

1 | python circle follow _autoCtrl.py

CAWINDOWS\system32\cmd. X + -

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

Put Python38Run.bat int ir code folder

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

D:\RflySim\RflySimAPIs\8.RflySimVision\1.BasicExps\1-VisionCtrlDemos\e6_Circle—follow>python circle_follow_autoCtrl.py

ERflySim3DEfHR, T “T° BEIAITAHAGNEETR, WTFEFR, BEERRE
HEXMIEZE AT REREEE, TAVRBERER.


Python38Run.bat

@ RflySim3D UE4 Full v4.10-0

BO@O BOOW oA

6.5 HH

{OpenCVE A X1H)

(RflySimA P /)

{Computer Vision: Algorithms and Applications) by Richard Szeliski
{Python Robotics Projects) by Dr. Lentin Joseph

{Modern Control Systems) by Richard C. Dorf and Robert H. Bishop

{Learning OpenCV 4 Computer Vision with Python) by Joseph Howse and Joe M
. inichino

A

[©)]


https://docs.opencv.org/
https://rflysim.com/doc/
https://szeliski.org/Book/
https://www.packtpub.com/product/python-robotics-projects/9781789536863
https://www.pearson.com/store/p/modern-control-systems/P100001447307
https://www.packtpub.com/product/learning-opencv-4-computer-vision-with-python-third-edition/9781789344189

7.5 Win)eR

Ql: FHERBHRBEXANEZE CHE CITARE

Al: WERTIEMHSEM THIHBRHETE, HfRCopterSimak4 Tl B ZEF=$TEN
4 GPS 3D fixed & EKF initialization finished FHEEHITELEIE(E, NEMATE
ZRH, B2RBEBRHBENREBEHOERNRIEE,

Q2: FiHtENEILT & R RZ B ek E 1S AR/
A2 EAFEER BN R RS EREAE . PRI eE SRR AR

Hthsg4I 6T, AILUEHFEHSVEIES

self.low hsvl = np.array([0, 43, 46])
self.high hsvl = np.array([10, 255, 255])
self.low hsv2 = np.array([156, 43, 46])
self.high hsv2 = np.array([180, 255, 255])

RIESE PRI R SR IB R E S,

Q3: TANIRMEIIEPRLIMEFZNEMRLRE

A3: XZREFIZSHAEETEMIRT, A LIEEELITPIDITH SERMARER |

self.k x = 0.015
self.k y = 0.009
self.k z = 0.005

BARSHEMNEREAESHE, BNSUIERNEFEERRESERE.

Q4: EFBEITHRIEIHAZIEXIEIR

A4: TIRIEIEMBIRIlYSim PythonIF BRI TIZR. FEEMA Python38Run.bat BIZ B 5]
Pythonifif, ZIFIREETNE TGN ENKBIE, NRMEN, ATUFohLERKE
=


Python38Run.bat

pip install opencv-python
pip install keyboard
pip install numpy

Q5: EEIEHIFEMmME

AS: REFRTEESMHRITARSIRIREAFREMEFBF M, WHERUEESZNR
B1T1EF, AXRAETFINRERMANEMNARERER. WRPEKATE, TUSHERRE
REEHERUSBEE,
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