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Raspberry Pi1 3




OpenCyv - Aruco Markers :

)" [pos_estim.py - maste... Thonny - /home/pi/... H Frame

k|

File Edit View Run Tools Help

e = EEE O

test_image.py * | test_video.py
camera. irameraLe = 5£

rawCapture = PiRGBArray(camera, size=(640, 480))
time.sleep(0.1)
for frame in camera.capture_continuous(rawCapture, format="b use_video_port=True) :

image = frame.array

corner i jectedImgPoints = cv2.aruco.detectMarkers(image, aruco_dict)

print( ne , corners)
print(ids)

cv2.aruco.drawDetectedMarkers(image, corners,ids,166)

cv2.imshow( "Frame", image)
key = cv2.waitKey(l) & OxFF

rawCapture.truncate(0)

if key == ord("q"):
break

4

Shell
[41]

corners = [array([[[226., 243.],
[338., 247.],
[322., 358.]
[199., 349
[202., 242
[172., 347
[ 59., 337
[233., 115

.11], dtype=float32), array([[[101., 239.],
-1
-]
-]
1.
[212., 198.],
-1
-1
-1
-1

]
]

1, dtype=float32), array([[[142., 117.],

[114., 197.]]1], dtype=float32), array([[[255., 115.]
[354., 112
[343., 200
[236., 198

11, dtype=float32)]

: Aruco Markers detektieren.



|_okalisierung

@ XQuartz Programme Bearbeiten Fenster Hilfe
% Thonny - /home/pifgit/turtletrack/endprojekt.py @ 29: 32

File Edit View Run Tools Help

*=u OB EEE O

endprojekt.py % ‘

names = { 1 : 'ROBOT 1', 4: 'ROBOT 2', 5: 'ROBOT 3', 9:'ROBOT 4'}

def coordinates(point):
¥x1 = int (point[0])
yi int (point[1l])
= int ( xi - 320)
y = 1int (240 - yi)
return (x,y)

angle(pl, p2):
(x1, yl) = coordinates(pl)
(x2, y2) = coordinates(p2)
(yv2 - yl) / (x2 - x1)
np.arctan(t)
= np.degrees(a)
return a

camera = PiCamera()

camera.resolution = (640, 480)

camera.framerate = 32

rawCapture = PiRGBArray(camera, size=(640, 480))

time.sleaen(@.11

(41

Shell

LT ey wrdte Jp

[451., 362.]]1]1, dtype=float32)]

[[4]

[5]

[9]

[111
[[344.0, 304.0], [184.8, 265.0], [328.0, 186.0], [464.0, 354.08]]
[[350.0, 318.8], [191.@, 252.@], [316.0, 176.0], [472.0, 367.0]]
[(38, -78), (-129, -12), (-4, 64), (152, -127)]

ID 1 = ROBOT 2 has position: (24, -64) . Rotation = -66.80140948635182 degrees.
ID 2 = ROBOT 3 has position: (-136, -25) . Rotation = 61.69924423399363 degrees.
ID 3 = ROBOT 4 has position: (8, 54) . Rotation = -39.8055710922652 degrees.
I 4 = RORODT 1 has nosition: (144. -114) . Roftation = -58.3924977537511 denrees.

ielfeld

= 2%@3 Di.1349 Q Q =
[%| Frame

pilllinda,clients,eikon,tum,de's pazsword:
Linux linda 4,14,70-v7+ #1144 SMP Tue Sep 18 17:34:46 BST 2018 armu?l

The programs included with the Debian GNUALinux system are free software:
the exact distribution terms for each program are described in the
individual files in Ausr/share/doc/*/copyright,

Debian GMUALinux comes with ABSOLUTELY MO WARRAMTY. to the extent

permitted by applicable law,

Last loging Tue Oct 30 11:42:52 2018 from 129,187,240,19%

pillinda:™ % thonny

INFO: Loading early plugins from ['Ausrdbin', 'Ausrflib/puthon3b.zip', 'Ausrflib
fpython3,n', 'Ausrdlib/python3, b plat-arm-linux—gnueabihf', 'Ausr/lib/python3, 5y
lib-dynload', 'fusr/local/lib/python3,5/dist-packages' . 'Ausr/lib/python3/dist-p
ackages', 'shomespid,thonny/plugins/libspython3, 5 site-packages' ]

-~k Q@OR SO BYdTOLUOACRLERY /HX

Koordinaten und Rotationswinkel jedes Turtlebots werden bestimmit.




@ Bildschirmfoto Ablage Bearbeiten Foto Fenster Hilfe = 71%@) Di.12:08 Q § =

% Thonny - /home/pi/git/turtletrack/endprojek

ile Edit View Run Tools Help

i

endprojekt.py %

0-atmostonce 4| [] Retained FASEESS

Message

Connected = False

, , Subscriptions
client = mgtt.Client("Turtletrack")
client.username_pw set(user, password=password) Topicj
client.on_connect = on_connect :
client.connect(broker address, port=port) Topic: "python/test" showing the last 1 messages —

nn n

python/test

Showing the last 5 messages — -

client.loop start() # Time Topic QoS
0 12:03:20

while Connected != True:
time.sleep(0.1) I\/Iessage; Position : (64, 5). Rotation : -39.8055710922652 degrees.

TOpiCj "Turtlebots" showing the last 4 messages — -

p— G . .
while True: jlomfm Topic QoS
r = input('Precise ROBOT: ") o
if r == 'STOP'
break
for j in range(len{ids)):
if ids[j] == names _inv[r]: # Time Topic QoS
i=] 9 12:07:48
msg = 'Position : '+ str(listofcoordinates[i])
client.publish("Turtlebots", msg) Message: Position : (-19, 14). Rotation : 56.309932474020215 degrees.

Messagej Position : (39, 82). Rotation : 58.3924977537511 degrees.

# Time Topic QoS
Shell 10 12:07:54

LL+)
5
h% Message; Position : (64, 6). Rotation : -42.510447078000844 degrees.
[911
[[384.0, 234.0], [484.0, 187.0], [359.0, 158.0], [301.0, 226.0]]
[[396.0, 245.0], [475.0, 200.08], [351.0, 171.0], [293.@, 238.0]] # Time Topic QoS
connected to broker o
Precise ROBOT: ROBOT 1
PrECJ:-SE ROBOT: ROBOT 3 I\/Iesgagej Position : (39, 82). Rotation : 58.3924977537511 degrees.
Precise ROBOT: ROBOT 2
Precise ROBOT: ROBOT 4
Precise ROBOT: ROBOT 1

‘L0007 sCC BT 40T 0RCRLEO /X[PRY F

Durch die Eingabe eines Roboternamens wird die Position als Nachricht in unserem Topic veroOffentlicht.




