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@ WHEELTEC

1. OpenCV &%

AR RGEAZ IR O 4 222517 ROS Al OpenCV 5 7 1) — VK1) »
F A AT B R A 7= it BV AT b 384T AR B A 1 R4
F P i AR B AT B T RATIX IR e e im &, IR — Sk dn &
JE 4% python M5 opencv, 2 4k & & % 4% ROS M58 I opencv.
sudo apt-get install python-opency

sudo apt-get install ros-melodic-vision-opencv libopencv-dev python-opencv

R ATER ROS MHRIIFEFAL, BIRTAE windows M5 R ig47 .

VER: KA BIFE Python P25 1E linux R4 FPAT W R KM, 1HEIT7 LT
2 e EHATRE T«

sudo chmod 777 £/ 4 .py

e
=
P2
o
)
il
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2. OpenCV ERF(E

AL 3 3 [OpenCV BUGHIEARM S NFEDPET, Az E2i
OpenCV #1E, 5 3 & FEPFEIGATEME, THES%,

2.1 ZBER. LBERS5REER
L ¥R
A I K E R, 0 B BT 07 AR e AN 7E B b (5 S5 ER AR, O
——HE D RR R, UG IEER IRAF 58T 07 5684 75 2 — ml R M AREU W il
FEF 30N [1.ImageProcess.py ] BT R a1 N 2-1-1 FioR.

WHEELTE
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WHEELTE

INTELLIGENT TECHNOLOGY

2-1-1 [ 1.ImageProcess.py] E{TH R

) BF 5@

#!/usr/bin/env python

# coding=utf-8

#1. RiF R F YA 2. A X F 9

#1: 4 Tk B P XA python 2 2N /usr/bin B &, 242t env(RAIFET
) 253X python 892 K36 12, AIA X 254642 T A9 EAT 35 T ARAE, &L7T A48 2 python3
#2:Python. X R U4 BRINAE B utf-8 4hahy, T AEFMATH L, —Mm3, A2FAN
utf-8 %4y

import cv2 #3| Fl OpenCV 7 &t &,
import numpy as np #35| B £ 40 3 At &,

#ik I 7
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@ WHEELTEC

img origin = cv2. imread (' 1. ImageProcess. jpg')
img_height, img width, img channels = img origin. shape ##xIE K R~T & . T .
cv2. imshow ("windows_origin", img origin) #5 2 27K A

#g NE A RT, BAORIE A R

img = cv2.resize(img_origin, (int(img width/2), int(img_height/2)),
interpolation=cv2. INTER_AREA)

img_height, img_width, img _channels = img. shape

cv2. imshow ("windows", img) #ETHE K % 1 E6 B kR

Quit=0 #2 & ¥ 4z TR 54
#1507k
print ('Press key "Q" to stop.')

while Quit==0:
keycode=cv2. waitKey (3) #4 3ms Al#r— kB K, B ITEE 3ms 4 & A
i f (keycode==ord ('Q')) : #= F T “Q” 4, {2k i5f747E42E 1, A E while 73R,
A2 FAF LB 4T
Quit=1

#7548 K AL TR HHHE

#elEHam, ATHHTH
Mat1 = np.array ([
[1.6, 0, —150], #x %7 K 1.64%, H-F#-150
[0, 1.6, —120] #y 43 K 1.64%, H-F4-120
1, dtype=np. float32)
img! = cv2.warpAffine (img, Mat1, (img width, img height)) #/74t% %
cv2. imshow ("windows1", imgl) #&H 2 2K kK
cv2. imwrite (' 1. ImageProcess1. jpg', imgl) #%%4&R kK

theta = 15 * np.pi / 180 #15 &9 INE A4
#elEHam, ATHHTH
Mat2 = np.array ([
[1, np.tan(theta), 0], #B& K & L E# EF4te48 15 &
[0, 1, O]
1, dtype=np. float32)
img2 = cv2.warpAffine (img, Mat2, (img width, img height)) #/74t% %
cv2. imshow ("windows2", img2) #&H 2 LK kK
cv2. imwrite (' 1. ImageProcess2. jpg', img2) #t%x4&R kK

#elEHa, ATUHHT#R
Mat3 = np. array ([
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@ WHEELTEC

[np. cos (theta), —np.sin(theta), 0], #%:4A L @AIRAT4t7e4% 15 &
[np. sin(theta), np.cos(theta), 0]
1, dtype=np. float32)
img3 = cv2.warpAffine (img, Mat3, (img_width, img_height)) #{74+ % %
cv2. imshow ("windows3", img3) #&H 2 2B A
cv2. imwrite (' 1. ImageProcess3. jpg', img3) #&4& R kK

HH#A7 5T T eAn £ AL IR H#H
#HE B R 3 B
#2 A% cov2. line (B K, A2 &A4R, 4544 BGR, £ 5&4im)

cv2. line(img, (300, 150), (500,150), (255, 255, 0), 2)

#2  cv2.circle (B A, R.E%4R, F42, BGR, & F4im)
cv2.circle(img, (400, 100), 75, (0, 0, 255), 5)

#2465 cv2. rectangle (B B, 46/ A LA A4R, 464 F A, BGR, %4 &4i4m)
cv2. rectangle (img, (620, 100), (700, 220), (255, 0, 0), 3)

#E)HE 5ATTNELARIKAE (T AR S A5 A H)

triangles = np.array ([

[(200, 100), (145, 203), (255, 203)],

[(60, 140), (20, 197), (100, 197)]

D

#BIA L AR cv2. fillPoly (B R, %A EALIRHKL, BGR)
cv2.fillPoly(img, triangles, (0, 255, 0))

#E T LF ov2 putText (BB, L F, XFAT AL, FRIFERX, FHK LI, BGR,
& 4m)

cv2. putText (img, "WHEELTEC', (1, 30), cv2. FONT _HERSHEY_SIMPLEX, 1, (0, 255, 0),
2)

cv2. imshow ("windows_draw", img) #2 7 & & /50 B K
#i# e B R B @ @

#while 753 2AAIRL A R

img origin = cv2. imread (' 1. ImageProcess. jpg')

img_height, img width, img channels = img origin. shape #3}: B K R 5 & . &
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# AR R, AARRIRE R R

img = cv2. resize(img_origin, (int(img width/2), int(img_height/2)),
interpolation=cv2. INTER_AREA)

img_height, img width, img _channels = img. shape

print ("Quitted!') #3742 1=k
cv2.destroyAl INindows () #4257 12 LAT X H T A & 2

2.2 BIEEFFHME R HTHRRRRE
© #R
ARASBIREK R AL — A 3 B EE, FE SRR B AT,
HEAT T AREREE S X HUBRIE AT ISV LAB (s iyt 4.
FRIF S [2.PixleProcess.py] JE47 AR F I 22-1 B

ARSI RN AT R
e i)+ 120

01¢(E.G.R))

& 2-2-1 [2.PixleProcess.py) iE{T3 R

@) BF S

#!/usr/bin/env python

# coding=utf-8

#1. it R E A= 2. ALK X E

#1: 4 Tk B P XA python 2 2N /usr/bin B &, 242t env(RAIFET
=) 25 &K python 89L& 562, BB R LA T GRS TR ARME, 7T X455 python3
#2:Python. X &% A+ BIAME ) utf-8 %ah, ST LLER AT L, —Mm=, e FRA
utf-8 %4y

import cv2 #3| Fl OpenCV 7 &t &,
import numpy as np #35| Fl 44 Ak &,



@ WHEELTEC

img_height=400 #iX 2 B h & &
img width=600 #%< &K %E
Quit=0 #=2 & H LB T E 1%
#AR T AFAE ik
print ('Press key "Q" to stop.')

=

while Quit==0:
keycode=cv2. waitKey (3) #4 3ms Al#r— kB K, B AITi£E 3ms 4 & A
i f (keycode==ord ('Q')) : #H F 4T “Q” 4, 25747542 F 1, AE while 537,
A2 A2 2L IE AT
Quit=1

#OE—A> img_height¥img_width K ey, HAMFIENATEA IATLE, T
TEFAEEA S uint8
#4804 T A2 img_height*img_width 5 #EE R, BR A IBEE A . KE+120 48
T 4P A R4 KA 120
img = np. zeros ((img_height, img width, 3), dtype=np.uint8) + 120

#xF B 1% %5 300 71 2] 400 3|69 4% & =IKAA [255, 0, 0] ([B, G, R])
for col in range(img width) :
for row in range (img_height) :
if(col>300 and col<400) :
img[row, col]=[255, 0, 0]

cv2. imshow ("imgl", img)

#x B 1% %5 100 47 2] 200 47 69 4% & =IKAA [0, 255, 0] ([B, G, R])
for col in range(img width) :
for row in range (img_height) :
if(row>100 and row<200) :
img[row, col]=[0, 255, 0]
cv2. imshow ("img2", img)

#EIE K, F 50 472 % 300 47 F 4 350 3| 2] 500 3| 49 K35,

#img[ (height_start:height_end), (width_start:height_end) ]
img_CutOff = img[50:300, 350:500]

cv2. imshow ("img_CutOff", img CutOff)

#el a9 B K BRINA BGR#& X, TUH AL CHK X EHEA KR
img_hsv = cv2.cvtColor (img, cv2. COLOR_BGR2HSV) #HSV #& X,

cv2. imshow ("img_hsv", img_hsv)

img_lab = cv2.cvtColor (img, cv2. COLOR_BGR2LAB) #LAB #& X,
cv2. imshow ("img_lab", img_lab)

%010 7T 3k 62 1T
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print ("Quitted!') #3742 1=k
cv2.destroyAl INindows () #2512 LAT X H T A & 2

2. 3 SR S R0
L ¥R
ARATHIRRAG I — AN, AR E IR 37K ED S CRAE N — AN HT A
FEFF 3 [3.VideoRead.pyl » T Bl 2-3-1 N ORAF I LA AL

N e

o g
AL 5

2-3-1 Fh s &

@) B SRET

#!/usr/bin/env python

# coding=utf-8

#1. it B B A 2. Ak X 5 9

#1: 0 T Gk B PR A Y python ¥ A Z A8 /usr/bin Bk, Z%4 M env(FRRIRFET
=) & K python 892 E 3642, B AR AT 282 T 69REAT SR T ARME, 7T X452 python3
#2:Python. X RA L A+BINE Fl utf-8 %, TTUAERMATF L, —MmE, HLFAH
utf-8 %44

import cv2 #5| J/l OpenCV % A& &,
import numpy as np #3| & A4k &,

#iR BULIR SFR AL MR . S 3F & Emid

videoCapture = cv2.VideoCapture ("VideoExample. mp4")
fps=videoCapture. get (cv2. CAP_PROP_FPS)

size = (int(videoGCapture. get (cv2. CAP_PROP_FRAME_WIDTH)),

int (videoCapture. get (cv2. GAP_PROP_FRAME_HEIGHT) ) )

o113 62 T



@ WHEELTEC

totalFrames = int (videoCapture. get (7))

#4) FZ AL

videoWriter = cv2.VideoWriter (
"VideoWriterExample. avi", cv2.VideoWriter fourcc('l','4','2",'0"),
fps, size)

x=10 #KEp AL AR
y=10 #7KEp 4 4%
i=1
step_x=5
step_y=5
success, frame = videoCapture. read () #iEERALIA FH — i
print ("% "+str (i)+", 2"+str (totalFrames)+"Mi")
while success:

HUST B R A0K Ep

cv2. putText (frame, 'WHEELTEC', (x, y), cv2. FONT_HERSHEY_SIMPLEX, 1, (0, 255,
0), 2)

cv2. imshow ("frame", frame)

videoWriter.write (frame) #45#7ALIRA 423 i

#oKEp AR T AL
if(x>sizel[0]) :step_x=—5
if(x<0): step_x=5
if(y>sizel[1]) :step_y=—>H
if(y<0): step_y=5

x=xtstep_ x

y=ytstep_y
success, frame = videoCapture. read () #i% Wi IALIA
i=it+1

print ("% "+str (i)+"Mi, L"+str (totalFrames)+"Mi")

print ('Quitted!') #4&-TAZ75 1%k
cv2.destroyAl INindows () #42/512 LAT X H T A & 2

2. 4 ARG HREMM

L R

AR O B L EG, FE MR A D R S ST
BRI, 3 FHE X7 BT IR, B P “Q7 HE 1
.

o120 3k 62 It
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7 AN [4.CameraRead.py) » FE 2-4-1 ARRF BT CRE.

EHl oo ] [ e + DY
—gp. B A@N.s c me % rmm TR ma wm en FAIR MEME  QE

&

§ xem

R s IR Rl -
o e
HeF et QIR el

I BBEEAR O b p a1

e 45 Cok 28
) v - v
UimageProcess  1imagaPracess  1imageProces
irg oy ivo
WHEELTES c c
pyaalBey  pygalGavg

[y m—

T .
2ipg P
C. = ]
PrgslRog  Videobsamph.  Videol
mpd

2-4-1 [4.CameraRead.py] iE{T3E

@) B SRE

#!/usr/bin/env python

# coding=utf-8

#1. i B F A 2. ik X 9

#1: 8 Tk B P& A Y python ¥ A ZIAE /usr/bin B &, Z%4 M env(FRRIRFET
=) 2 & K python 892 E 3642, B AR 212 T REATS T AR1E, AT L5 % python3
#2:Python. X JBAL A ZKikAE Al utf-8 AL, TTUAERMATE L, — Mz, HMOERH
utf-8 %44

import cv2 #5| J/l OpenCV j &t &,
import numpy as np #3| 2 Tk &,

HIR BN RIBALIE . 2 #F F

cameraCapture = cv2.VideoCapture (0)

fps=int (cameraCapture. get (cv2. CAP_PROP_FPS))

size = (int(cameraCapture. get (cv2. CAP_PROP_FRAME_WIDTH)),
int (cameraCapture. get (cv2. CAP_PROP_FRAME_HEIGHT)),)

#4122 AN
cameraWriter = cv2.VideoWriter (
"CameraWlriterExample. avi", cv2.VideoWriter fourcc('l', '4','2','0"),

fps, size)

x=10 #KEp AL AR
y=10 #5447
i=1

#
il
piss
N
)
=



@ WHEELTEC

step_x=5
step_y=5
succes, frame = cameraCapture. read () #iEZERALIA FH — i

#RTAF LT K
print ('Showing camera. Press key "Q" to quit.')
print ('Press key "S" to start recording. ')
Quit=0 #2 & M 4 iT4nE4%
Record=0 # 3k #| AL 4RE A4z
while succes and not Quit:
keycode=cv2. waitKey (1)
i f (keycode==ord ('Q')): #4= 4T “Q” 4, 12 LEHARE/ZE 1, Bk while F53F,
AL FAF LB AT
Quit=1
i f (keycode==ord ('S')) : #4n R 2T “S” 4, JF45FH FER KAM
Record=1
i f (keycode==ord ('X')) : #4w R T “X” 4, 1%.E FH|FEAR KAM
Record=0

if (Record) :
#45 B RO Am K Ep
cv2. putText (frame, 'WHEELTEC', (x, y), cv2.FONT HERSHEY SIMPLEX, 1, (O,
255, 0), 2)
cameraWriter. write (frame) #%5#7 AL 307 Am 3 il

#K PP AR T AL
if(x>sizel[0]) :step_x=—5
if(x<0): step_x=5
if(y>sizel[1]) :step_y=—5
if(y<0): step_y=5
x=xtstep_ x
y=ytstep_y
print ("% "+str (i)+"Mi, ")
i=i+1
print ('Press key "X" to end recording. ')
print ("\n\t")

cv2. imshow ("frame", frame)

succes, frame = cameraCapture. read () #:i% Wil IALIA

if succes==0: #i% W T M KT K WAF ILAZ
print ('Camera disconnect !')

print ('Quitted!') #4&-TAZ7F 1%k

cameraCapture. release () #Ba3EA% K

cv2.destroyAl IWindows () #42/512 LAT X H T A & 2

%14 70 3k 62 1T
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2.5 IENHEREGREESHE

L R

A — KR G EIE, HH OpenCV [ ev2.calcHist() i 3k BUiZ K (%
MEFEEE, SRJE2 5 R Pygal. plt(matplotlib.pyplot) 1 Eo¥s B 7 B B 3%
LK

PN [5.ImageHistogram.pyl , K 2-4-1 NFEF BT AR K

5 B2 4% pyagl ThAEHL: pip install pygal

Il owns | @ rosarsopnciimdon x | Ekdon + e -6
=B B FAIR  mEum QER Q & OHE i A
AT 75T AwBbce A a Bl AaBbC AaBbCad | A7 Q % ncn hist - o x
s [zzf2 Fx | 6E1 5E2 HE3 . FEX XFIA- o N
g 1 - _ Histogram of BGR z
= o e RREARTER RE. 2.5 REFErESFRESE 2
i 120000 pItERE T ERER [N
n end
Q hatf 200000 =
(=]
B 80000
£
Mg
k60000
INTELLIGENT TECHNOLOGY B
E 40000
g ! )
0
3 omE
B
=E
2 e
T
»Es
mam
2 Windows (©)
o ARE (0 Pygali#=iEH BN
e E
~ ATRRE)
)
)
o BRE L o 2

2-5-1 [5.ImageHistogram.py] E{T3R

@) B 5

#!/usr/bin/env python

# coding=utf-8

#1. i 5B F A 2. ik X 9

#1: 4 T %k A P& A ¥ python ¥ £ BKiAe/usr/bin Bk, Z44 M env(RAIFFFET
=) & K python 892 E 3642, BIA R 212 T GRS T AR1E, AT L5 % python3
#2:Python. X JR4 XA 2KiAAE B utf-8 %2, TUAERMATP L, — MM, #HEENAH
utf-8 4545

import cv2 #5| J/l OpenCV % A& &,
import numpy as np #3| Bl 3430 Ak &,
import matplotlib. pyplot as plt
import pygal

#iz B A R

img_origin = cv2. imread (' 1. ImageProcess. jpg')

215 T3 62 W
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A
img_height, img width, img channels = img origin. shape ##xIE K R~T & . T .
#cv2. imshow ("windows_origin", img origin) #&% 2 2B A

#gE NE A RT, BARIE A R

img = cv2.resize(img_origin, (int(img width/2), int(img_height/2)),
interpolation=cv2. INTER_AREA)

img_height, img_width, img _channels = img. shape

cv2. imshow ("windows", img) #E B K % 1 E6 B kR

mask = np. zeros((img_height, img width, 1), dtype=np.uint8) + 1 #8|Z—k &k & K

1%
#cv2.calcHist ([B A/ ], [B4TAZEEE], mask, [A7 B LIFER], [24
it ey A e BUETE R ])

#mask AME, TUAFF—KE R . XRARE LR EMAA 06918 F 2T (xy) ,
#IN ARt AT BB A ZAE (x,y) L8R EETmWANLGB%t. None N4t E
B ASIEE S

hist B = cv2.calcHist([img], [0], mask, [100], [0, 256])

hist G = cv2.calcHist([img], [1], mask, [100], [0, 256])

hist R = cv2.calcHist([img], [2], mask, [100], [0, 256])

#it#1% F) Pygal 12 B 75 B
#1£ F Pygal €12 B 77 B F Bl BB s B A
Hist B_int=[]
Hist_G_int=[]
Hist_R_int=[]
for i in hist _B:

Hist B_int. append (int (i))
for i in hist_G:

Hist G _int. append (int (i))
for i in hist_R:

Hist R _int. append (int (i))

#1% 7 Pygal €12 % & A 7 BH R A A sveg A (1 A &) 5 25 4757)
hist_pygal B=pygal.Bar ()

hist_pygal B.title="pygal B"

hist pygal B.x_labels = range (0, 100)

hist _pygal B.add("Hist B", Hist B int)

hist_pygal B.render to file('pygal B.svg')

#1% ] Pygal G124k & A 7 BHAR A A svg XA (E B &) 35 47 7F)
hist_pygal G=pygal.Bar ()
hist_pygal G. title="pygal G"

%16 7 3t 62 11



@ WHEELTEC

hist pygal G.x_labels = range (0, 100)
hist_pygal G.add("Hist G", Hist G _int)
hist_pygal G.render to file('pygal G.svg')

#4% ) Pygal )40 & A 7 B4R G A svg A4 (A i) 5 38 47 7F)
hist_pygal R=pygal.Bar ()

hist_pygal R.title="pygal R"

hist_pygal R.x_labels = range (0, 100)

hist_pygal R.add("Hist R", Hist R int)

hist_pygal R.render to file('pygal R.svg')

#it#1% F) Pygal €12 B 75 B

#H#E A Pt G2 A7 B

#42 Fl plt €1 BGR ¥ & A 7 B
plt. figure ("BGR_hist")
plt.title ("Histogram of BGR")
plt.xlabel ("Bins")

plt.ylabel ("Numbers of Pixels")
plt.plot(hist_B,c='blue")
plt.plot(hist_G,c='green")
plt.plot(hist R,c='red")
plt.x!im([0, 100])

plt. show()

#HH#E A Pt G2 A7 B

#
3
il
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3.OpenCV E{GAIBEKE 2
3.1 BB
L #R

fEEMG AL A EEORE r n B A R KRR BEEE =,

RARGHEMEENEREG 0GR L(A ), WFAE 1-1-1 fis.

R G A AMG S A U AT 0, 255], Jhrh 0 ARFeali ¢, 255 fRFalif
o, WA E 1-1-2 s,

B 2 BRI SR K R S A A (R AR 23 ) A A R

3-1-1 BAEMR 3-1-2 REE
AN — iy =Nl IE, 1RO A 2 WA, B BB AR

RGB Fiftt a5 [a], B4 =5 0, RGB =/Ni@iE i EUE 5 B # N[0, 255],
TG LLEER 3 ANKE R A

3-1-3 RGB # & E/& 3-1-4 RGB # & El&H R i&iE



& 3-1-5 RGB ¥ &E&H G iRiE & 3-1-6 RGB #&E&H G EiE

Lab ita = 0a), L EyuH[0, 128RFE/E: a ELH[-128,127], IEH{RKL
o, fumfRELSEE; b EUE-128, 127], EHARFRHE, FfuRntREE
HSV gt =5[], @ifH), WHES), HEVEAFRNHZ RS, HSV
T EARMFE, EHRAFEITT .
(2) ¥ OpenCV 34T BB H 5EE B
B N ORI T BATIBIREFEFF 4T OpenCV (¥ BG4 5 W 1 4y 25
N4 : python 1.Imageformat.py, BIR[HAT, DALRUEFRATHIBIFE A
[RGB.jpgl 5 py 3 [1.Imageformat.py] £7F[F—A 32 .
MR EH OpenCV X B EAT UG B A IE 73 B AL 7 BT IR
Han N 2-1-7 FioR.

" resimmEEl |/ | mEmmERaEs | [
cv2. cvtColor () \ ov2. |nRange() “\ /,“

TEI(& Z2aEK
/x'""\\
> —
\\\7_‘/ —
BIERER [ mog=EA |
i T ’7 cv2. imshow ()
4 L 2 ] . 4 REER
J5 AYRGRIE BiEGE & cv2. imwrite() |
cv2. imread () A g
o —
y
iﬁ\i@ﬂ%
(REBEGHSVERE 21
»‘ me | A
cv2. cvtlolor ) o
— HSVE & 22 8] [ %

& 3-1-7 EEFHAENTRIZEE

#!/usr/bin/env python
# coding=utf-8
#1. Gt R 5 A 2. AL X, B B

#
e
=
H
N
)
=
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#1: 4 Tk B P XA python 2 £ A8 /usr/bin B &, 242tk env(RAIFET
=) 254k python 892 K342, HIA A & T G9MAT R T ARIRME, T A48 %2 python3
#2:Python. X JRADL AFBRINAE ] utf-8 Zmal, STUAEFMATF L, —Mms, A2FAA
utf-8 %4y

import cv2 #3| Fl opencv Z &t &

#elgdEe, RTETEA
cv2. namedWindow (' MyWindow', cv2. WINDOW_NORMAL)

#R T 150 ik
print ('Press key "Q" to stop.')

frame = cv2. imread ('RGB. jpg', 1) #VA¥H & B 1244 X2 E K
Quit=0 #2 & % 4z TR &4

while Quit==0:
keycode=cv2. waitKey (3) #4 3ms Al#— kB K, B AITEE 3ms 4 & A
if (keycode==ord ("'Q")): #4mw R4 TF “Q” &, 1F L3 iTAREIZE 1, AH while 53R,
A2 1% LB AT
Quit=1
cv2. imshow ('MyWindow', frame) #2 /&K

#RGB 4% & & B 1%
frame_gray = cv2. cvtColor (frame, cv2. COLOR_BGR2GRAY) #i% & & BGRopencv 7L K
R &9 BINE F HEF) £ BGR

cv2. imshow (' frame gray', frame gray) #A £ imshow(), & %44 B AT
nameWindow () &£ & &
cv2. imwrite ('gray. jpg', frame gray) #8F4 &k /& E1%H L4+

#R BB AR RFE g B

frame_binary = cv2. inRange (frame_gray, 100, 150) #4& & {7 100-150 = 8] 4912 % &
EAad

cv2. imshow (' frame binary', frame binary) #27—/{a/LE#%

cv2. imwrite (' frame binary. jpg', frame binary) #32 7 —{H4LE 1%

#RGB i@ 18 4

b, g ,r =cv2.split(frame) #:Z &L EEIRSF A by g. r, B opencv iLELE A 492K
Mg F ] 2Z BGR

#87 = @ B g

cv2. imshow('r', r)#—fA4LE89i@:E R

cv2. imshow('g', g)#—{EfLE09:8E G

cv2. imshow('b', b)#—fa{k)E89i@ia B

#o AR A=A B R
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cv2. imwrite('r. jpg', r)
cv2. imwrite('g. jpg', g)
cv2. imwrite('b. jpg',b)

#BGR 4% HSV 1 & = 1]

frame_HSV = cv2. cvtColor (frame, cv2. COLOR_BGR2HSV)
cv2. imshow (' frame HSV', frame HSV) #2TKE 4

cv2. imwrite (' frame HSV. jpg', frame HSV) #£k%& B 4

frame = cv2. imread ('RGB. jpg', 1) ##&3FizIE K

print ('Quitted!') #4&-TAZ75 1%k
cv2.destroyAl INindows () #42/5-12 LAT X H T A & 2

3.2 BH{EREI(EHR—=1EL)

© #R

BRE 7 e — AR IR, SRV BIE —fE AL .

IR0 FAE AR FE PR B s P K 552 B> BB 73 FHEL Threshold, #8)5 4
R MEER AWK EE T Threshold B, 1248 5 1K P H BB AU M
255(I% AT AR), HAER MR A KA KT Threshold I, %A% 3R MK
EEEEEPEN 0. /]

0

{255, (. ) > Threshold
0, (, )>Threshold

WMNEATR, A 2-2-2 K% N Threshold=128 I K & BG 1 —AE Ak 24
R TEMREEEH SRR E R E, RR 8 A1(256) 54 K2
T 1AL/ EHE, 5B MERNE SR Bir.

3-2-1 IREEI 3-2-2 ZAEIK

OpenCV_Python ) —{E 1t API:
Binary = cv2.threshold (Gray, 128, 255, cv2.THRESH BINARY)

21 0 3t 62 T
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A

Gray REHNMAKEEIE, 128 NBIME, 255 REKEME AT BREMNE R R

(IR FEAE S 4 W B 255, ¢v2. THRESH_BINARY N —{H 1k 7712
TR ZRAUE IS BRI EE G, R BB KEERAERA, T

TN HCER)EE.
A B AN BB 3 B Threshold HEAT (AL, XFITIEE — AN

e R A % 7 B Pk : [0, Threshold]. [Threshold, 2557, 1R 22 i i Fe A1)

PR A JR T — N Y5 [ ThresholdMin, Threshold Max]. A 41 R

dst[:x v) _ {255, dst [x_ }?) € Threshold[Min, Max]
T 0, Otherwise
W 2-2-4 s, A E 2 A EGA Threshold=[100, 1507 B & J& & ) —
EAES R

3-2-3 XEE®K 3-2-4 BREKR
2 BBEBRK Ak
FOEGK A R S K E R B ZEAZ, UL RGB BIE9f, RA&E)
AR Ry Gy B =ANEIE B R, AR50 =l i KR BMER 70 ) 2t AT B A AL
SR =amE ) A EME, &A% R G B =/MEiE i —EH BRI S b R
1] IP/AS: W /(1 N
Xt = I 1)K L G 23 ) AT B AL AR EE

_ 255, dSt(Xa y). R E [Rmina Rmax]
dst(x, y).R= {0, Otherwise

] 255, dSt(x’ y). G E [Gmin’ Gmax]
dst(x) Y )nGe= { 0, Otherwise
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255, dst(x, ¥).G € [Bnin> Bmax]

dst(x, y).B = 0, Otherwise

X = TE 1)K B BB o EAT A AL AL B
dst(x, y).RGB=dst(x, y).R &&dst(x, y).G &&dst(x, y).B
TRNEOEREGER, R,..G.. .G B B 1=[145,255,0,74 0, 70]i}

M —AEEE R

E

3-2-5 #EE%

3-2-6 BIER _EHXER 3-2-7 B8 G A ER 3-2-8 BiE B _{HEKER

3-2-9 ZBE_ELKERES
FARM SEIA AT — At Bl A . diE s &, 3 MIE 7 (a1,
3 EIE HALE RN S

b, g ,r =cv2.split(lmage) #iAi&H H

cv2. inRange (b, B_min, B_max)

Binary B

cv2. inRange (g, G_min, G_max)

Binary G
Binary R = cv2. inRange (r, R_min, R_max)

Binary RGB_AND = cv2.bitwise and(Binary R, Binary G) #485
Binary = cv2.bitwise _and (Binary_RGB_AND, Binary B)#m £ %

E%: JAK A BGR

%023 00 3k 62 1T
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A
AR B B TR G ER A, 20T RGE, A2
B MITAEERBIERFAE R O EG E RS

lower_bgr = np.array([B_min, G _min, R min])

upper_bgr = np. array ([B_max, G_max, R _max])

Binary = cv2. inRange (Image, lower bgr, upper bgr)#m#4:
E%: N7 BGR

(3) {8 F OpenCV XA SR B LI HATSA B EH B

B FORBATATIRATGIRERE T, B BE S B RE . AT IR T
BT RMESE, EERHAES, —NREABGk, 5 A [Trackbarl
AT TR BME . 530N [2.DynamicThreshold.py] -

FEFBAT ORI T 2-2-10 FoR, B3LER 10 NG H, SRR EEE .
ENAS B R . JRIE 3 i 3 ANE . JEE 3 mE S EA 3 A E D FEh
MG E O. B ARG E .

3-2-10 FIFEIEFBITHRE

#!/usr/bin/env python

# coding=utf-8

#1. GiE B E A 2. /AL X B B

#1: 8 T Gk B P XA python =R A Z N /usr/bin B, RH4E LM env(RAIRFET
=) 254k python 892 K342, HIA A & T GMBATRE T AR, T A48 %2 python3
#2:Python. X &% A+ BIAME ) utf-8 %ahy, ST LAER AT L, —Mm=, e FRA
utf-8 %44

import cv2 #75| Jl opencv Zf¢ &,
import numpy as np #3| Fl 44 Ak &,

%24 3t 62 W
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#14 1R 1A = 8 F £
def cal lback (object) :

pass

#elEH o
cv2. namedWindow (' MyWindow')

#1507k
print ('Showing camera. Press key "Q" to stop.')

cameraCapture = cv2.VideoCapture (0) #4i& i B A k69 £
succes, frame = cameraCapture. read() #izB % —ME A, BREEH (RERAER, B
A)

#lEE ., Ho, 2AF

canvas = np. zeros ((170, 600, 3), dtype=np.uint8) + 255 #4|Z & H & & (A5 S AT
qna

cv2. imshow ("THRESHOLD", canvas)

cv2.createTrackbar("R _min", "THRESHOLD", 0, 255, cal Iback) ## AAS# (B &5, #AE
AMAEREo LT, #EFRIME, #AFRKME, FHELH)

cv2.createTrackbar( R_max", "THRESHOLD", 0, 255, cal Iback)

cv2. createTrackbar ("G_min", "THRESHOLD", 0, 255, cal | back)

cv2. createTrackbar ("G_max", "THRESHOLD", 0, 255, cal | back)

cv2. createTrackbar ("B_min", "THRESHOLD", 0, 255, cal | back)

cv2. createTrackbar ("B_max", "THRESHOLD", 0, 255, cal | back)

Quit=0 #& &% LT ELL
while succes and not Quit:
keycode=cv2. waitKey (1)
i f (keycode==ord ('Q')): #4= 4T “Q” 4, 12 LEZiT4nE/ZE 1, AH while F53F,
AL FAF LB 4T
Quit=1

#X T EH R E &

cv2. getTrackbarPos ("R_min", "THRESHOLD",
G_min = cv2. getTrackbarPos ("G_min", "THRESHOLD",
B min = cv2. getTrackbarPos ("B_min", "THRESHOLD",
R _max = cv2. getTrackbarPos ("R_max", "THRESHOLD",
G_max = cv2. getTrackbarPos ("G_max", "THRESHOLD",
B max = cv2. getTrackbarPos ("B_max", "THRESHOLD",

R _min

#5 %%t RGB =@ 18 #t 4T — A1k
b, g ,r =cv2. split(frame) #RGB i 14 4

>

%

)

%025 70 3k 62 1T
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cv2. imshow ('r', r)#i#i& R

cv2. imshow('g', g)#idid G

cv2. imshow('b', b)#i#ig B

frame_threshold B = cv2. inRange (b, B_min, B_max) #i@i& R —{&4k
frame_threshold G = cv2. inRange (g, G_min, G_max) #i@id G —{&4k
frame_threshold R = cv2. inRange (r, R_min,R_max) #:i@i& B —{&4k

cv2. imshow (' frame_threshold R', frame threshold R)#% 2 27 =484k )5 #9881 R
cv2. imshow (' frame_threshold G', frame threshold G)#% 2 27 —484L )5 #9818 G
cv2. imshow (' frame_threshold B', frame threshold B)#% 2 £ 7 =484k /)5 #9818 B

#3 @i —fELE R4 S
Binary RGB_AND = cv2.bitwise _and(frame_threshold R, frame threshold G) #485
frame_binary manual = cv2.bitwise_and (Binary RGB_AND, frame threshold B)#z&

%t R
cv2. imshow (' frame_binary manual', frame_binary manual) #% 2 27¥% & B1% F 3
A

##A 47 RGB B Mg 47 — 1AL

lower rgb = np.array([B min, G_min, R min]) #/%%&iX % % BGR,

upper_rgb = np. array ([B_max, G_max, R_max]) #H 4 opencv i3 & K &9 B A% & HE
7% BGR

frame_binary = cv2. inRange (frame, lower_rgb, upper_rgb) #4¥ B #4317 B —{4
e

cv2. imshow ('MyWindow', frame) #&H 2 2= /R K
cv2. imshow (' frame binary', frame binary)#% 2 %% RGB B g 3t iT — AL a9 4 %

succes, frame = cameraCapture. read ) ##83F i IIEAZ K

if succes==0: #i% W T M KL K WAF LA
print ('Camera disconnect !')

print ('Quitted!') #4&-TAZ75 1%k

cv2.destroyAl IWindows () #42/512 LAT XA AT A & 2

cameraCapture. release #4257 1% .k A7 % 4] #&4% K 18 A

3.3 BBk
© #R
5 G AE B A AR T BB A B 2 e T 3R AE, e R RIB B R R 1Y
A5, AE H AR IR It 8 R A 5 T 4 DU AT X
R R S AME R 0 R 1 RAERE, 1 ARER AR, o RREA.
ARt A& B A Te 2 45 ) S Y L IR e SR AT B A, S R E AR LE AR e T

%26 7T 4k 62 7T
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AR
W OrFFAAL, SRR B AR CREER 7222/ 7 Vi .
JE Rt R B TR S e VN T R BT SRR, SR EA AR T

W ERFFAEAL, &5 Rt 2 BB SR Ph(R il 22 R) 17— vu .

OF <75

TEDy Ik EEE, BT AR, EEEAT KR thiE B i i A

SR, IEEREGAEEA R, BT T, BGRRE T RRE S
ARR), FATHHEATIE M, AEEMBRIR A FRATEAR . X JATAI A G
R B H L.

SRJE BATRREAT — MR R AT, 04 AR B R o iR R s

-Ll. .
j’. u —— {8k A
b | ‘

& i

!

3-3-1 BERKIE sl

SR ZAEA BRI AT KR T R SR B
kernel_width=7 #MRK 1k 69 368 B K
kernel_height=7 #/ZK /1% 6958 B k>
kernel = cv2. getStructuringElement (cv2. MORPH_RECT, (kernel width, kernel _height))

il
A

#4174k A%

frame_threshold_D = cv2.dilate (frame_threshold, kernel) #A ik
frame_threshold D _E = cv2. erode (frame_threshold_D, kernel) #IE 4k
frame_threshold D E E = cv2. erode (frame_threshold D_E, kernel) #IE 4k

frame_threshold D E E D = cv2.dilate(frame_threshold D E E, kernel) ##fk

ARG ot PR A B AR EE ) — A, (E R B R B IR AN, AL
FEWIFARE . PR AL g R P A SO B 1, (HRRATA T IE 2 St
THEF, XN [3.DynamicDilateErode.py] o 7E b—1(2EAE BRI T 2125
IR G A% KNI Sh g . 1817 RCRN, 2 T AIKIEME R E 1, MR RE
B2 TR TR A ) e AN 58

%027 Ok 62 I
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NTELLIGENT TECHNOLOGY

4. OpenCV N B HIFE

4.1 BEIENBERNE

L ¥R

AR5 = P 30 B 7 A R AR R A

HARFPRATIRAE A : B 3 AP ()45 8 B 4 S g Sk e H s, 38 3 BP RS
13 FOFE a2 7 S SR E bR BRI, 13 B 5 s B 45 SR AT A
W BARRBER, RIS 20 BIE S5 RATEN K. & 4-1-1 A7 IELESHURIME,
&l 4-1-2 2y S BRI ME I —EALBOR .«

FEFF U [1.AutoAttractThreshold.py]
_ﬁ_omfms perCUA TR RO T « |+ - %-m’

(55}
H
5
el = »

F3 wuesiTer
GEE K G5 1 3w Elbmes Ese

& 4-1-1 EFIEERREE




A wuesiter
|

4-1-2 EEHIREUE = EALHR
@ B S5

#!/usr/bin/env python

# coding=utf-8

#1. it R E A= 2. AR FE

#1: 8 T Gk B P XA python R A ZK NG /usr/bin B EK, ZH4A LM env(RAIRFET
=) 254k python 892 K342, HIA A R E T GMATRE T AR, T A48 %2 python3
#2:Python. X JRADL SAFBRINAE ] utf-8 Zmsl, STRAEFMATF L, — MMz, #A2FAA
utf-8 %44

import cv2 #3| Fl OpenCV 7 &t &,
import numpy as np #35| Fl 44 Ak &,

B NA 7 BAE, A A BAIE. AT BEBEERBEE SN TS, K4
AER A REAA, BF K]
def ResortHist (hist):
Hist=[]
i=0
for pixle in hist:
a=[i, int(pixle[0])]
i=i+1
Hist. append (a)
Hist. sort (key = lambda x : (x[1]))##=P& % T & STH FHA
return Hist

# N2 LE 7 AR, aott, #rd AT A o ey & B AT 1A
def getTopPercentGrayscale (Hist, Percent):
#:K Bidid 5L AT 99%89 1% & & 69 Kk B AE-F 1A

%30 0T k62 1T
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percent=0
i=len(Hist) -1
while percent<Percent/100 and i>=0:
percent=percent+Hist[i][1]/totalPixels
i=i—1
grayscale Top Total=0
for a in range (i, 256) :
grayscale Top_Total=grayscale Top_Total+Hist[a][0]
grayscale Top=grayscale Top Total/(256-i)

return grayscale Top

#3 BALR T R BRI E . 5P F

cameraCapture = cv2. VideoCapture (0)

fps=int (cameraCapture. get (cv2. CAP_PROP_FPS))

size origin = (int(cameraCapture. get (cv2. CAP_PROP_FRAME WIDTH)),
int (cameraCapture. get (cv2. CAP_PROP_FRAME_HEIGHT)),)

succes, frame origin = cameraCapture. read() #iZERALIAFH — i E K

#AEAR K B R AR K 3%, FizBiiz K3Reg B4E, % KRR A &S5 K 3K
interresed_area=[150, 150] #&&>4AR X 3% K /)

if succes:

frame =

frame origin[int(size origin[1]/2—interresed _area[1]/2) :int(size origin[1]/2+in
terresed_areal[1]/2),

int(size origin[0]/2—interresed areal[0]/2):int(size origin[0]/2+interresed area

[11/2)]
totalPixels=interresed area[0]*interresed areal[1] #& %A X Bl & EH = 54

#RTAF LT R

print ('Showing camera. Press key "Q" to quit.')
Quit=0 #2 &% & fTinE (2

count=1 #itit & B % &

HistCount=0 #it 3 ik B A 1Ak 4
B_grayscale_Top_sum=0 #Ji T & &+ & B4
G_grayscale Top_sum=0 #J T A& R+ &k B14
R_grayscale_Top_sum=0 #Ji T & &+ & B4
BGR_Min=[1 # F Az F{A4 R
BGR_Max=[] #/ F &2k I8

while succes and not Quit:

keycode=cv2. waitKey (1)

%31 00 3k 62 1T
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A2 A2 LB AT
Quit=1

HE A 3 AV B 452 B BAE, R 10 A (RAE AR K Wi % 30 ++ H 1))
i f (count>90 and count<390) :
HIRAFREAR X35 H 77 B £ 4B

hist B = cv2.calcHist([frame], [0], None, [256], [0, 256])
hist G = cv2.calcHist([frame], [1], None, [256], [0, 256])
hist R = cv2.calcHist ([frame], [2], None, [256], [0, 256])

#EZATA9BER A7 B4, RATLEN —afA[REME, BEEANAK]
Hist B=ReSortHist (hist_B)
Hist_G=ReSortHist (hist_G)
Hist R=ReSortHist (hist_R)

#:K BGR @18 & P AT 45%49 1% & & 69 Ak 4B -F 3448

B _grayscale Top_temp=getTopPercentGrayscale (Hist_B, 45)
G_grayscale_Top_temp=getTopPercentGrayscale (Hist_G, 45)
R _grayscale Top_temp=getTopPercentGrayscale (Hist_R, 45)

#F it

B grayscale Top_sum=B _grayscale Top sumtB_grayscale Top_ temp
G_grayscale Top sum=G_grayscale Top_sum+G_grayscale Top_temp
R _grayscale Top_sum=R_grayscale Top_ sumtR_grayscale Top_temp
HistCount=HistCount+1

#UE TR BT 5 AU AR KK

cv2. imshow ("frame", frame)

frame =
frame origin[int(size origin[1]/2—interresed _area[1]/2) :int(size origin[1]/2+in
terresed_areal[1]/2),

int(size origin[0]/2-interresed areal[0]/2):int(size origin[0]/2+interresed area
[01/2)]

print ("calculating. ")

#izR T B, T H A
i f (count==390) :
cv2. destroyWindow ("frame") #% ] AR IK L =5 O
B grayscale Top=B grayscale Top sum/HistCount
G _grayscale Top=G grayscale Top sum/HistCount
R grayscale Top=R grayscale Top sum/HistCount

%032 00 k62 1T
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ThresholdTolerance=50

BGR_Min=[int (B_grayscale Top—ThresholdTolerance),
int (G_grayscale Top-ThresholdTolerance),
int (R_grayscale Top—ThresholdTolerance) ]

BGR_Max=[int (B_grayscale Top+ThresholdTolerance),
int (G_grayscale Top+ThresholdTolerance),

int (R_grayscale Top+ThresholdTolerance) ]

#ir H R, AT BME, JF Bz R (AR
i f (count>390) :
print ("BGR_MAX: "+str (BGR_Max))
print ("BGR_MIN: "+str (BGR_Min))
print ("\n\t")
frame binary =
cv2. inRange (frame_origin, np. array (BGR_Min), np. array (BGR_Max) )

cv2. imshow ("frame_binary", frame binary)

B KR B B AR KBSt Bt aE

cv2. rectangle (frame origin, (int(size origin[0]/2-interresed area[0]/2-5),
int(size origin[1]/2—interresed area[1]/2)-5),

(int(size_origin[0]/2+interresed _area[0]/2+5),

int(size origin[1]/2+interresed_areal[1]/2)+5), (255, 0, 0), 3)

timeShow=int (13-count/30)

if timeShow<0:timeShow=0

cv2. putText (frame_origin, str (timeShow), (10, 30), cv2. FONT_HERSHEY_SIMPLEX,
1, (0, 255, 0), 2)

#A A BT 5 AR K
cv2. imshow ("frame origin", frame origin)
succes, frame origin = cameraCapture. read() #iEERALIA FH — i

count=count+1

if succes==0: ##2 W T &A% KFI K A7 LAZ 5
print ('Camera disconnect !')
print ('Quitted!') #4&-TAZ75 1%,k
cameraCapture. release () #Ba3EA% K
cv2.destroyAl IWindows () #42/512 LAT X H T A & 2
4.2 BRRE
L ¥k
ARATASE AR R SEREX PR AS F RS B AT RS R R B .
T 4-2-1 NREFIBITRR . RSN [2.ImageMerge.py] -

%033 00 L 62 1T
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@) BF S

#!/usr/bin/env python

# coding=utf-8

#1. BiF R F A 2. A X F 9

#1: 4 Tk B P XA python 2 £ 2 A8 /usr/bin B &, 242tk env(RAIFET
2) 25 X python 892 K36 12, AIA R X 25642 T A9REAT 35 T ARAE, &L7T A48 2 python3
#2:Python. X R U4 BRINAE B utf-8 4mah, T AEFMATH L, —Mms, #2>FRAN
utf-8 %4y

import cv2 #3| Fl OpenCV 7 &t &,
import numpy as np #3| B £ 40 3 At &,

#i B R
img 1 = cv2. imread('2. ImageMerge 1. jpg')
img_2 = cv2. imread ('2. ImageMerge 2. jpg')

#IRE K 1B A
img_1 height, img 1 width, img_1 channels = img_1. shape

img_2 height, img_2 width, img_2 channels img_2. shape
#HRRBEBAMZA, LA

img_merged _height=img_1 _height

img_merged width=img_1 width

if(img 2 height>img 1 height) : img merged height=img 2 height
if(img 2 width>img_1 width): img merged width=img 2 width

#elZ e S B A TR

#
R
il
piss
N
)
=
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img_merged = np. zeros ((img_merged_height, img merged width, 3), dtype=np.uint8)

#F img 1 BAEERASB A KD ERtHFEF R TAEA img_ 1 _new
img_1_new=np. zeros ((img_merged_height, img merged width, 3), dtype=np.uint8)
x_bias 1=int ((img_merged width—img_ 1 _width) /2)
y_bias_1=int ((img_merged_height—img_1_height) /2)
for col in range(img 1 width):

for row in range(img 1 height):

img_1 _new[row+y bias 1, col+x bias_1]=img_1[row, col]

#F img 2 BAEERRASB A KD EetHEF R TKEA img_ 2 new
img_2_new=np. zeros ((img_merged_height, img merged width, 3), dtype=np.uint8)
x_bias 2=int ((img_merged width—img_2 width) /2)
vy _bias_2=int((img_merged_height—img 2 height) /2)
for col in range(img 2 width) :

for row in range(img 2 height) :

img_2 new[row+y bias 2, col+x bias_2]=img 2[row, col]

#F img 1 new 5 img_2 new a4 WKAA% img_merged
for col in range(img_merged width) :
for row in range(img _merged height) :

img_merged[row, coll= (img_1 new[row, col]l/2+img 2 new[row, col]/2)

Quit=0 #2 & % 4z TR &4
#R 150 ik
print ('Press key "Q" to stop.')

while Quit==0:
keycode=cv2. waitKey (3) #4 3ms A3 — kB K, B AIT3£E 3ms 4 &g A
i f (keycode==ord ('Q')) : #k= F T “Q” 4, ZLBZfT47E/ZE 1, AE while AR,
AL FAF LB 4T
Quit=1
#E O LA A
cv2. imshow ("img 1", img 1)

cv2. imshow ("img 2", img 2)

cv2. imshow("img 1 _new", img_1_new)
cv2. imshow ("img 2 new", img_2 new)
cv2. imshow ("img_merged”, img_merged)

print ('Quitted!') #4&-TAZ7F 1%k
cv2. destroyAl IWindows () #£Z 512 L A7 X AT A & 2

cv2. imwrite (‘2. ImageMerge merged. jpg', img _merged) #IKGaka B K

%035 00 k62 1T
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4.3 BEXAZEITIAGAEN

L ¥R

A5 OpenCV HAEHIBF APL: cv2.filter2D(O)HEAT 1 A6 .

ARATRPE T 3 ANLGRMET, =M Ia gkl - 3 E Rl
TR A RGN T

FEFIBAT ORI B 4-3-1 s P30 [3.EdgeDetection.py] -

T T DA [ A R A A R — T BB AR B R S AR, RIS —
A 5*5 SRR KB, HAREME R R K BE R W] 4-3-2,

[[1. 2. 3, 4, &].

[1, 2, 3, 4, 5],

[[-3, -9, -3], [1, 2, 3, 4, 5],
[0 00 0. [1, 2, 3. 4, &l

[ 3. 8, 3]] [10, 20, 30, 4, 6] 1
4-3-1 EEBHERNE T [ 4-4-2 5*5 SFRME

XF B #EAT BRI B R MR R R S R T T E

LASE 2 4755 2 ZIBMR R mONG1, T B R MR IEE A
I(-3%1)+(-9%2)+H(-3%3)+(0*1)+(0*2)+(0*3)+(3*1)+(9*2)+(3*3)|=0. B “{g & A5H
TRAAHBHVEE N REAE” 5 57 B0 R E RE ” AR BRI .

LAEE 4 4756 2 MG R s, T BR G MK A
|(-3*1)+H(-9%2)+(-3%3)H0* 1 +H(0*2)+(0*3)+(3*10)+(9*20)+(3*30)[=270(1F: & A5 4 %
EHATS). 270 KT KEME LR 255, HUE 255,

ATPARIN, 55 S BN AT IR EEE AR 2 ORI, B RS IR LA B
K, T PIAT K A ZE AR R W AL G A o LIS L. B R PIAT R K AR

ZRNRKARE R 0%, A WAT I R A 22 AR KA T Bl %% .
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4-5-3 EEFEITHRE

@) BF S

#!/usr/bin/env python

# coding=utf-8

#1. Gk B 5 A 2. /AL X B B

#1: 8 T Gk B P XA python R A ZK NG /usr/bin B EK, ZH4A LM env(RAIRFET
=) 254k python 892 K342, HIA A R E T GMATRE T AR, T A48 %2 python3
#2:Python. X &% A+ BIAME Fl utf-8 %h, ST LR AT L, —Mm=, #aFRA
utf-8 %4y

import cv2 #75| Jl OpenCV ) &% &,
import numpy as np #35| Fl 44 Ak &,

#ik A
img_1 = cv2. imread (' 3. EdgeDetection. jpg')

#IRE A 1E 8
img_1_height, img_1 width, img_1 channels = img_1. shape

#AE @) 3 AR H T
kernel _horizon = np.array([[-3, -9, 3],

[o o, o],
[3 9, 311
#E AL S%ANHT
kernel vertical = np.array([[-3, 0, 3],
-9, 0, 91,
[-3, 0, 311)

# 37 50 3k 62 W
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#4163 AR H T

kernel full = np.array([[ 0, -9, 0],
[_91 0) 9] )
o, 9 o0lD

#5 4A R

img_horizon=img_1. copy ()
img_vertical=img_1. copy ()
img_ful l=img_1. copy ()

# B ARARAE BEAT L AR

#ov2. filter2DGAANE K, M BRRE (1 A TS5MARRRE—H) , ERE%, HH
HA)

cv2.filter2D(img_1, -1, kernel _horizon, img_horizon)

cv2.filter2D(img_1, -1, kernel _vertical, img vertical)

cv2.filter2D(img_1, -1, kernel full, img_full)

Quit=0 #2 & ¥ 4z TR &4
#R 1% ik
print ('Press key "Q" to stop.')

while Quit==0:
keycode=cv2. waitKey (3) #4 3ms Al#r— kB K, B AITiEE 3ms 4 & A
i f (keycode==ord ('Q')) : #= F T “Q” 4, {2bi5fT4nE42E 1, A E while 7E3F,
A2 A2 L IE AT
Quit=1

#2 A K

cv2. imshow('img 1', img 1)

cv2. imshow (' img_horizon', img_horizon)
cv2. imshow (' img_vertical', img vertical)

cv2. imshow (' img_full', img full)

print ("Quitted!') #RTAEFIFIL
cv2.destroyAl IWindows () #42/512 LAT X H AT A & 2

% 38 7k 62 T
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5. 7£ ROS #{EH OpenCV #H{TE &L IE

5.1 ik

TR, A E M ERH D EEORE, — N EBRAAET M
NEGALEEE R . AL ROS Y, BBORIEL AT AR — A7 R AT 1Tl 18]
AL R A] DL — AN R, EUGAC BT ST B B EORIE R AT IR & R, R A
BREE IR A R AL R R AT 1 L

[usb_cam

Jusb_cam/image_raw

fusb_cam/image_raw/theora

P

fusb_cam/image_raw/compressedDepth

Jusb_cam /usb_cam/image_raw @ Jcv_bridge_Image

\

fusb_cam/camera_info

fimage_raw

fimage_raw/compressed

5-1-1 GIAET & S IE B 5H
an BB 1-1 AR E IR AT A SR RS 208, LA T A AR AT
MARERAR A, Al AB BIFT 4 [Jusb_cam] KAF TR Z 68, Kb
[/usb cam/image raw] , 5 [/usb cam] HIVE 32 B2 BURAG Sk I R A A
KBRS, [RII A] LAE #9540 [/OpencvBridge ] 111 1 1 it
[/usb_cam/image raw] , PARRAN 71 [/cv_bridge image)] , A% [ sk

F&IXA™ [/OpencvBridge] 5 .
5.2 BITIEFHEERUR
L BT
roslaunch usb_cam usb _cam-test.launch #)5 %l [/usb cam] 1 5

python open_cv_test.py #iz17#2F )5 3l [/OpencvBridge] 15 &

%039 7k 62



@ R
1247 open_cv_testpy i, 2 —AN% 0 [ev image) 1% 14 B840
TAG K Frn R B R, R E A B BR—RK—A — A A

5-2-1

FIHFr & om¥ AN : rqt_image view. 2X#H—NE L, & A A TR
M, ATRLIEFEA R R BRI, AT LA 205 A0 [usb_cam] KA1 &
[/usb_cam/image raw 1175 5 [/OpencvBridge 1 X i {115 % [ /cv_bridge image .
Hrp [/usb cam/image raw] B N45i% Sk REE 2 46 EIE .
[/cv bridge image] NZ&id OpenCV ALEELE G, ©A EMAA—NAAEH.
AT % 1 Lev_image] SR BINZZTE OpenCV IR AL I (1) 4




WHEELTEC

INTELLIGENT TECHNOLOGY

b rqt_image view_ImageView - rgt - + X
Dimage View b@ -o
Jusb_cam/image_raw v | '(:,-- |80 ‘ 10.00m : I:J'-_,_
Hfimage_raw_mouse_lefté Smooth scaling ' ﬁ 0° | @ | | Gray |

& 5-2-2 [/usb_cam/image raw]

N rgt_ image view_ImageView - rqt - + X
BEimage View D@ -o
| fev_bridge_image ~(¢| @0 [*]|1000m : | ¥ |

ridge_image_mouse_left| | | Smooth scaling | b | @ _!-Gray v-;

5-2-3 [/cv_bridge_image]

5.3 OpenCV 217 K f#tfr
[/usb_cam] 75 SONEHG S I R AT OCTE R, 1ZDhRe CAER, T HAUS

41 T3 62 W
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BHOF ARG, FFERZ EBAINE. PrU AU Lopen_cv_test.py]
HIFEFF WA . IZFE R AT IR RSB T I 1-3-1 .

~__Ros ImageiH .2 _\ OpenCVEEf&
/usb_cam/image raw '——C%;rg%e—»
)
RS g ODEFICV{% ﬁﬂ:‘ﬂ_
ROS Imageil & OpenCVE{&
. . Cv_bridge
/cv_bridge image | P
)
- y

/OpencvBridge i &
5-3-1 BFHITRER

LR N Lopen cv test.py] HIVRHES 5 AT .
#!/usr/bin/env python
# coding=utf-8
#1. ik B F WA= 2. Gk X 5 9
#1: 4 T 5oL A 7 %A H python & £ ZkikkY /usr/bin B &, R4%A %M env(RAFREE
$) BE 4 python 95 k2, FA A 5552 T 49 M8AT 5 £ ARM, T A4 python3
#2:Python. X B0 A BiA4E ) utf-8 %dl, TAEHMITP L, — M, HEFEWA
utf-8 %45

import rospy #75| Al ROS &y Python & 2 ¢ &,

import cv2, cv_bridge #3| ]l opencv F Ak L. cv_bridge A& ROS F1% /4 & A= OpenCV B 1%
Z 8] #% 3 69 7] fE €,

from sensor_msgs. msg import Image #5| Al ROS A &9 & J /H 8 4& X,

#E L —ANE R #H b9k, Rk iTH ROS B K 7 &4 3 A OpenCV 4% XL 32, 432 7 %
B 453 ROS B 4 K 8B KA
class Image converter:
def __init_ (self): #Em® R sl
self.bridge =cv_bridge. CvBridge () ##454L B K 3 #3h 4%, cv_bridge. CvBridge ()
self. image_sub = rospy. Subscriber ("/usb_cam/image_raw", Image, self.cal lback)
#4045 4L 3T 8%, rospy. Publ isher () 37 8% & 4 2217 & % £ 5 #r
self. image _pub = rospy. Publisher ("cv_bridge image", Image, queue size=1) #

#4E K A 4, rospy. Publisher ) 06 R A1 E X 4 L4 . queue_size AT K &,

%42 70 3k 62 1T
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LK &R )G 1T R R AL, Wz B RNE BRIR R E, BINFiH G R K
A th IAF

def callback (self, data): #iTHH 4% 2] &6 69 =&
try: #22iX4e1T [F 2] 8978 B 4538 opency B A A& X,
cv_image = self.bridge. imgmsg to cv2(data, "bgr8")
except CvBridgeError as e: #4£3 K M| de 4124760 i 5k

print e

(rows, cols, channels) = cv_image. shape #}/FH R EB AW R E. B EARB K &

if cols > 40 and rows > 40 :#wRE K TE#AR KT 60, WAKE R L4760, 60) 49
&3 — AR, BhALEANLIFR S

cv2.circle(cv_image, (40, 40), 40, (0, 0, 255), 2) #AP| A v 2% LA : (A KA,
XY 4 4R, BFHZEK), HBGRAE M, HEFmm (-1 REAKSHAL))

try: #:21X4€ opencv B K 35455 ROS B K 7} &A% X A A
self. image_pub. publish(self.bridge. cv2 to_imgmsg(cv_image, "bgr8"))
except CvBridgeError as e: #4£3& K M| de 424760 i &

print e

#E 4248 ] OpenCV G2 H 2 2K K

cv2.circle(cv_image, (40, 40), 20, (0, 255, 0), 2) #Ha—/E

cv2. imshow ("cv_image", cv_image) #OpenCV &3 ZEHF 0 2 =E K

cv2. waitKey (10) #2h At A RIAT AL, F2EF O 2 TER LMAX—HH, Ao b
AN, Fiams, A 0N AMRIER . BRI AE T A ] 4 S 69 ASCI | A 1A

if _name_ == '__main__': #X B AIBFIIE R R, 4o R K py XA A S 4769 W] A B iE
FPAT If AEIAE, X2 import 2| H ALY py AT AR A (B3 E A) W FI 7 1R id i
rospy. init_node ("OpencvBridge") #4]& &
rospy. loginfo ("cv_bridge test node started") #4TEP ROS /¥ & %8 1 & C 45517
Image _converter () #H 4£iZ4T image_converter () H# Al E L, LA AEB/THA LS —HA
B, A ZEEAESEZ ARG I, g B IRIEa M X . a=image_converter ()
rospy. spin() #48% T while (1), 3T & AL B 374 & iR B =98 B &

%43 k62 W
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6. f£ ROS H{EF OpenCV i

6. 1 ik

FERHAT 7RI AIEAE S )5, B SN R T 0 T, ARk
% 2 BIMFTA A Z, R E TERA M, ARFEIRLA RN EL
WU APT 235 T B KA RFFLN . R 4-1-1 AR F LI KRB
T RE A TSR %, M e [Trackbar] I HSEH], HRGE
Py o) (LRI T A% 5 U G P [ Trackbar ] 1578 R4 4

AT BIRE RS T AT ROS HLAS N7~ (1, WERAE P AN 21817

N
EE:

B AHT N

IR LIRS A A ZROR

FHATH ROS Hlas Arz i B HiE v B8 75 2 H AT 2 35 A0 e Th

=

&

S,
\.

{ il
|/usb_cam ‘Jl

_4

Jusb_cam/image_raw
|

\

| | CVBT!GEE(}\II III—L'
Ny

\

HE?B‘E&EE&EM

1§§§%§ENE | R T B

Ld _— L] b

/)] Spencm SR RS, BhR

" =

HIEKES DS HRESHESE | T

{ =2 ‘}__ Sang e EATREGR
- =4 - -4

=]
T

¥

P 5 B
¥

LH@J[ﬁﬁJ

o

|

Y

cmd_vel

A
e

@&

OpenCVLineFollow

6-1-1 ROS T B OpenCV ki3 #2

%44 0k 62 T
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6.2 EXRTIKE LR

RGN — MR SR, £ BB RN S s h A T2
H, H TR S RAE, Flan: 25k, ERRNEBRREUNT, e
VORISR, SRS SR AR AT ERE R RE VIR IR, £S5
(] RIS R B XS e %, XA LBl X AR T IR e 1.
WAEEMAMER x-y A% HL:

:y=kxx+b , k=2, b=5KEHE x-y LFrRUFHE R

6-2-1 y=2*x+5

BAHEELE ARE#H— THEF b=—xxk+y. BI7EEfBFRE bk 31,
PLx. y ASEUEEE, SERMNKI, 1E bk HAMFRRP XL HLEHELS
— F(-2, 5)=(-k, b).

VI
17

6-2-2 b=-x*k+y, (-2, 5)

BEZ 7ESH=E bk, ER-2, SBERERZ, ZaWRET HLE
D)z R



MAE x-y bR R BT E T x HlED k=colf, 7E k-b ZEZ A AT H KR
(), DRI — RS 02 0 A K B A A A R R AR AL BR R (p-0): p = X X
cos@ +y x sin@ . (OpenCV (KA J BLLRAG I 1) 245 2 8] 2 =K I B AR AL b
£)o

N /]

N

‘.\\
\ \ /
"\ ff--10 \ y

\\J // \_ /

[ 6-2-3 p =x * Xcos 6 +y X sin 6

BCEZR FERRARTR S0 8] o R P o 2 70 il -
p= 1 xcosB + ; xsinB

p= , XcosO + , xsinB
i+, TLAR I AR (8, p) = (0 —90°, —bxcos® ), i
0 =arctan

k=2, b=5, AN (8, p)=( —0464, —2236).

/4

36)

[v]

(-0.464, —2.

! 5
6-2-4 322(-0.464, -2.236)

6.3 OpenCV T2 K f#tfr
e 44 [0penCV_ROS LineFollow.py] o FIH YRS A HARHT o

46 U1 3t 62 T
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#!/usr/bin/env python

# coding=utf-8

#1. it R E A= 2. ALK X E

#1: 49 Tk B P XA python 2 2N /usr/bin B &, 242tk env(RAIFET
%) 2& 4k python 8950353642, A FIAT 3812 T 89 REAT 55 AR 4E, 47T A48 € python3
#2:Python. X &% A+ BIAME ) utf-8 %, ST LALER AT L, —Mm=, #aFRA
utf-8 %44

import rospy #5|  ROS #9 Python 4 1 )¢ &,

|mport cv2, cv_bridge #7] F opencv It &, cv_bridge & ROS & 1% 74 8. 4= OpenCV & 1%
Z 18] 4% 3 69 7 fit &

import numpy as np #35| Fl 44 Ak &,

from sensor_msgs.msg import Image #5| A ROS M &9 & & 7 8. 4& X,

from geometry msgs. msg import Twist #5| il ROS #9i& & 7 &A% X,

T

#378 R A8 = 98 o £
def Thresholdcal Iback (object) :

pass

#UlEE ., wo, 2AF

canvas = np. zeros ((170, 600, 3), dtype=np.uint8) + 255 #4|:Z & AKX EFHEHEAT
qna

cv2. imshow ("THRESHOLD", canvas)

cv2. createTrackbar ("R_min", "THRESHOLD", 0, 255, Thresholdcal Iback) ##r A\ &4k (B4
LF, #EFHAETO LT, dEFR ML, HEFRAME, FRLHH0
cv2.createTrackbar("R_max","THRESHOLD",0,255,Thresho|dca|Iback)

cv2. createTrackbar ("G_min", "THRESHOLD", 0, 255, Thresholdcal I back)

cv2. createTrackbar ("G_max", "THRESHOLD", 0, 255, Thresholdcal I back)

cv2. createTrackbar ("B_min", "THRESHOLD", 0, 255, Thresholdcal | back)

cv2. createTrackbar ("B_max", "THRESHOLD", 0, 255, Thresholdcal I back)

cv2. createTrackbar ("kernel width", "THRESHOLD", 1, 20, Thresholdcal |back)
cv2.createTrackbar("kerneI _height", "THRESHOLD", 1, 20, Thresholdcal Iback) ' "'

#5) & B0 ARRT RIS EFASRE B2 ERE, ATHERATR

#E L —AE R S K, TRt T ROS [ K 7K & JF 4 # 7 OpenCV A6 X AL R, 4L3Z 5T A
B 453 ROS B 4 K 8B KA
class Line Fol low:
def __init_ (self): #E M R #4s4LH 3
self.bridge =cv_bridge. CvBridge () ##45/L & K #5334 4%, cv_bridge. CvBridge ()
self. image_sub = rospy. Subscriber ("/usb_cam/image_raw", Image, self.cal lback)
#1454 IT E 2, rospy. Pub | isher () 37 % & 4] 2297 B & £ 5F 4 b
self.cmd_vel pub = rospy.Publisher ("cmd_vel", Twist, queue_size=1) ##454k
RAA, REREDLLA “cmd_vel” , Z&H5HCH LITHG R ¢ LEL L K-, K &4

%47 W3t 62 W
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AN Twist W HE T &7 7] 69 42 5] 6 & 15 2 8 #Z*i\%/}‘» %
self. twist = Twist() #E|:EREEH 4GS

m\

def callback (self, data): #iT % &% 2| 0H 8 5 69 =98 8 £
cv_image = self. bridge. imgmsg_to_cv2(data, "bgr8") #R0S & k /¥ & 334 OpenCV
B R A& K
cv_image = cv2.resize(cv_image, (320,240), interpolation=cv2. INTER_AREA) #
EHE R, BIKE R 5P F R 3209240, T—HBREE, PHERZHEFREBRLELE £H
H K, BEAREE, Ad KR & %R
(rows, cols, channels) = cv_image. shape #H%x/FH R AW RE . 5 E B K iE

R FEREXE S
"''R_min = cv2. getTrackbarPos ("R_min", "THRESHOLD",) #3k{% it & &14
G_min = cv2. getTrackbarPos ("G_min", "THRESHOLD", )
B min = cv2. getTrackbarPos ("B_min", "THRESHOLD", )
R _max = cv2. getTrackbarPos ("R_max", "THRESHOLD", )
G_max = cv2. getTrackbarPos ("G_max", "THRESHOLD", )
B_max = cv2. getTrackbarPos ("B_max", "THRESHOLD", )
kernel width=cv2. getTrackbarPos ("kernel width", "THRESHOLD", )
kernel _height=cv2. getTrackbarPos ("kernel _height", "THRESHOLD", )
if (kernel _width<1) :kernel width=1
if(kernel height<1)-kerne| height:1"'
#3 5 T ERKTRAFESEG RIS G L% ERE, ATHRZARTR

#E R F BT & B L

#lower rgb = np.array([B_min, G_min, R min])

#upper_rgb = np. array ([B_max, G_max, R _max])

lower_rgb = np.array([140, 40, 20]) #AX/FE 9 E&ERE, &
upper_rgb = np.array([230, 160, 130]) #ARX/FR WA EWYHIE, K&

image_threshold = cv2. inRange (cv_image, lower_rgb, upper_rgb)

kernel width=5; #AX4F 3|89 5 & 69 BSR4k A% K

kernel height=5; #AX/F 3| &9 & & 69 RS IK & 1A% K

kernel = cv2. getStructuringElement (cv2. MORPH_RECT, (kernel width,
kernel height))

image_threshold = cv2. erode (image_threshold, kernel)

cv2.dilate (image_threshold, kernel)

image_threshold

image_threshold = cv2.dilate (image _threshold, kernel)

image_threshold = cv2. erode (image_threshold, kernel)

#1% ] OpenCV &9 AP| # 47 E K & ¥ A &R A
Rho=1 #4 m MR ALARIT e Z 2R & K
Theta=np. pi/90 #4 R AR LARE 49 A FF K
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CurveNumber=100 ##& 44473 & k&g th & RAKH & & K

minLineLength = 100 #K & /& 100 1% % &89 A &AL 2 %%

maxLineGap = 10 #3E& KX T 10 % & 89 BAAA AR F AR WAL L
lines = cv2. HoughL inesP (image _threshold, Rho, Theta, CurveNumber,

minLineLength, maxLineGap)

logest | ine=0
logest_lenghth=0
try:
BAERA B RG S F AR PRATILEKR, FREKARKOLLK
logest_line=Iines[0]
for line in lines:
for x1,y1,x2,y2 in line:
lenghth=(x1-x2) * (x1-x2) + (y1-y2) * (y1-y2)
for x1,y1,x2,y2 in logest_line:
logest_lenghth=(x1-x2) * (x1-x2) + (y1-y2) * (y1-y2)
if lenghth>=logest lenghth:
logest_line=Iline
print ("Line detected. ")
print ("Longes line's length is "+str (logest_lenghth**0.5)) #iTFF & K I & 49

#ABT R K AKX A D &P &AL R
for x1,y1,x2,y2 in logest_line:
cv2. line(cv_image, (x1,y1), (x2,vy2), (255,0,0), 2) #lEeRx KA L& 3 & P
Rk
X=int ((x1+x2) /2)-25 #K A& L4L4R, A THS A &GS T @ EREL. 25 &
Tl KAz BAMES R, &40 B AT A BB KRR B R K, M REBJ|BKETET, KA
T £ ]
Y=int ((y1+y2) /2)
cv2.circle(cv_image, (X, Y), 75, (0, 0, 255), S)#ERE & H, LA %+ &
Tk
cv2. putText (cv_image, str (X), #le A & P SR AL F I %k
(X=15, Y), #F R AL 4R
cv2. FONT_HERSHEY_SIMPLEX,

1, #54 KD
(0, 255, 0),#5F 4 & BGR
3)

#RK R KA RIBAZAEE, HARBRALALZ KA E =544

Turn_error=cols/2-X #A &AL, Bt AR

if Turn_error<30 and Turn_error>-30: #H X AE TP S—ZEE AT LLNA XA
1A%

Turn_error=0
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self.twist. linear.x = 0.2 #i& x4 &4 a9 ATt & K 0. 2m/s
self. twist. angular.z = Turn_error*0. 0016 #i% B 3= %] -4 695 @38 & K VR
ETAXRBBAEE, LA E, HHAR
except TypeError or UnboundlLocalError:
print ("No |ine detected. ")
0 #XHIRA B AAN A AI=FRE 0, NFEF

self. twist. linear. x

|
o

self. twist. angular.z =

# R A 2 oy 4
I

self.cmd_vel pub.publish(self.twist)

#A 4L OpenCV Gl EH 2 2T A A

cv2. imshow ("cv_image", cv_image) #0penCV €lZ % 0 27/2 &

cv2. imshow (" image_threshold”, image threshold) #0penCV €)% @ & TR &4 3E
B A

#cv2. imshow ("THRESHOLD", canvas) #2731 &AL H o

cv2. waitkey (1) #hfe A MFH AR, Z24EZEF R T~RAA LMAX—FE, Noht
A EREE], $Azms, A0 W AFRENR . BEE S E BB A] ) 4 AL 449 ASCI | D48

if _name__ == '__main__': #X B AIBFIME R R, 4o R K py XA A S 4769 N A B iE
FPAT if AEIA A, X2 import 2| H ALY py AT AR A (B3 E A) W FI w7 1R iE i
rospy. init_node ("OpenCVLineFol low") #4&]3Z % &
rospy. loginfo ("OpenCVLineFol low node started") #47EF ROS /4 8. 4.0 7 & E 4535 1T
Line_Follow() #A %217 image_converter ) K&t Z X, R BTN E—A KL,
Rz R XA E ARG R, PTAME R IRJA S X: a=image_converter ()
rospy. spin() #48% T while (1), %17 18 3208 2] #7074 20418 B =198 5 £

6.4 GIEKEINGEAHER
L fIgTheea
cd ~/wheeltec_robot/src #4T H TAEZF 8] ) src S92

@heeltec@wheelteé:—fwhee{tec_rabmti cd ~/wheeltec

wheeltec@wheeltec:~fwheeltec_robotfsrcs I

catkin_create pkg opencv_line follower std_msgs rospy roscpp #7& src L1
TN Lopencv_line follower) [ TJEELL, J5THI std_msgs. rospy. roscpp A
— LR AR

#
3
il
H
N
)
=
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cd opencv_line_follower #47 - Th g8 £ S A4 2
mkdir scripts #7E N REA SO N AR [scripts] SCFJ, HFA7A py S0
Is #E B XA X pI RS, Uil &0l 7 [scripts] 3092

wheeltecmwheeltec ~Jvhee
wheeltec@wheeltec:~/
heeltec:~/w
kelLists.txt 1incl
wheeltecmwheeltec ~/wheelte

EIRA T BIFEFEF [OpenCV_ROS_LineFollow.py ] &% [scripts] Sk
N, BCE QISR LL, R EE ARG S [OpenCV_ROS_LineFollow.py]
[ F2

cd scripts/ #¥THF [scripts] A%

touch OpenCV_ROS_LineFollow.py #6133 4
[OpenCV_ROS_LineFollow.py]

wheeltec@wheeltec: = . 3
wheeltecmwheeltec: ec_rol /_line_foll

/_line_follower/scripts$ s

F#ala(P)
KTFEGTEI(H)

passoni@passoni: ~ 80x11

%51 00 4k 62 T
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[FI 4% T Ctrl+O ##, 2x$2/~ [File Name to
write:OpenCV_ROS_LineFollow.py) , 7E4% FIEl 2288, WD RA7 A

wheeltec@wheeltec: ~fwheeltec_robot/srcfopencv_line_Ffollower/scripts

wheeltec@wheeltec: ~/wheeltec_robot/src/opencv_line Follower/scripts 80x11
GNU nano 2.9.3 OpenCV ROS LineFollow.p Modified

("OpenCVLineFollow")
penCVLineFollow node started")

File Name to Write: OpenCV ROS LineFollow.p
] ¥ Format E!E

4% T A B Ctrl+X 8, 1B H nano ZmiE %S .

ot/src/opencv_line_follo

/wheeltec_robot/src/opency_line_followe
sudo chmod 777 OpenCV_ROS_LineFollow.py #45 T
[OpenCV_ROS_LineFollow.py] SCAFATPATER, X—B0aiitir, H<F
B EIEAT . BRI NS A dongguan.

_robot/s encv_line_follower ipts$ sudo chmod

c_robot/srcfopencv_line_follower/s

(2) %%’5 launch XX
cd .. #HR FITh R SO JEAR H %
mkdir launch #61% [launch] (A3

wheeltecwwheelteC'~ Ihretfe' rob

BT R B M IRA TR B launch SO HAT AU launch S0, H AT
FATIREE, T 1 fay el B A i A

cd launch/ #4TJF [launch] SC{H:3%

touch opencv_line_follower.launch #81% launch {4

wheeltec@wheeltec:~

v_line_follower/launchs 1

_robot/src/opencv_line_follower/launch$
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1] nano AR AR SCIF, NTERIEAESEIE, T2

[opencv line follower.launch] SCHFFHI4EB N 2 o
<launch>

<I— 72 RGB &A% K1 & 7& usb_cam 4% & F 4% 2| usb_cam—test. launch X i& 47
—>
<include file="$(find usb_cam)/launch/usb_cam-test. launch" />

N— FRKRET E & opencv_|ine fol lower Zh ik &, T 3k 2|
OpenCV_ROS_LineFol low. py L F3iE 4T, #idiz X120 S48 h
OpenCVLineFol | ow—>

<node name='0penCVLineFollow' pkg="opencv_line fol lower"
type="0penCV_ROS LineFol low. py">

</node>

N— FRMBAJRE AT & 1 turn_on_wheeltec_robot Z 4k &, T & 2|
turn_on_wheeltec_robot. |launch L F+iz f7—>
<include file="$(find

turn_on_wheeltec_robot) /launch/turn_on_wheeltec_robot. launch" />

</launch>
(3) wWBFEIHEBIT
catkin_make #1% [2] TAEZS[AIHR H 3% 5% [catkin_make] #2247 9

wheeltec@wheeltec:~/wheeltec_robot/srcfopencv_1 i
wheeltec@wheeltec: eeltec_robot/src/opencv_1line_follow

wheeltec@wheeltec:~
wheeltec@wheeltec:~

source devel/setup.bash #2 13 5€ i 5 % A\ i 2 source A setup.bash

wheeltec@wheeltec: ~/wheeltec_robot
wheeltec@wheeltec J-f'w.l'heell;ec robot 80x11

wheeltec@wheeltec ~fw .elter _robot$s I

roslaunch opencv_line follower opencv_line_follower.launch #%i \ iy 4> Ji 5]

launch 31, BITFEF .

wheeltecwwheeltec ~fwheeltec_ rubot
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IBAT I o

|E /homejwheeltec/wheeltec robot/src/opency line Follower/launch/opency line Follower.launch http://19:

image_threshold (F wheeltec) & &

(o) BAEHR
#&f ™ X-terminal-emulator v ENE 20: s0®

FNode Graph

Nedes/Topics (active) =
Group: |5 |3 Namespaces ¥ Actions v tf V/images | V Highlight v Fit (=

Hide: ¥ Deadsinks ¥ Leaftopics ¥/ Debug ¥ tf v Unreachable v Params

OpenCViRBIRR
[joint_state_publisher

XTI RIBEEE

6-4-1 BITIZFEFYRE
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7. 7€ ROS H{ER OpenCV #H{TRIRIRFE

7.1 #fk

ASFE ) P 2R MR I 3 R 2 XA R AR R AR A P o TR A B
T ROS ZHUIS5 4 ThRE -

FE: AT MR E TN ROS HLES AT, WREEFARIZAT
TERATH ROS MLAF A= b b 01 7T B 7 22 AT 30 X T g

T 5-1-1 NARTERFWPATRERE, HS7ET TR S5 508 X I N 1R
JEE A5 B AL

355 ;W

H
)
p=i

Nl

~
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@lll
| \Eﬁﬂfﬂﬂ) |
OpenCV_RGEE{R
L A kA
i ™ e
A T i e e MR iR T T r—+‘IHmEEHEﬂ!EHl
fifk, FEREERBE J
L -
. s
" N BRI | SR BN R
L T AR A o e R ESHRTEY, &
TR, W HEEiRaEE
H
L A
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SH0W, FHFEERA | | HEREB|  Sonm
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cmd vel
¥

OpenCV Visual Follow
BT
7-1-1 BIERERRFHITRIZEE

7.2 OpenCV 12FF K f##h

e 44 [OpenCV_ROS_VisualFollow.pyl o [ AJRRS K& HAEHT

#!/usr/bin/env python

#
W
=
=
piss
N
)
=
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# coding=utf-8

#1. it %R E A= 2. ALK X E

#1: 4 Tk B P XA python 2 £ 2 IA8 /usr/bin B &, 242tk env(RAIFET
=) 254k python 892 K342, HIA A & T 6T RE T AR, T A48 %2 python3
#2:Python. X JRADL AR BRINAE ] utf-8 Zmsl, STUAEFMATF L, — MMz, AaFAA
utf-8 44y

import rospy #75| Al ROS & Python & 2 4t &,

import message filters

#https://blog. csdn. net/chishuideyu/article/detai ls/77479758

import cv2, cv_bridge #7| f opencv F ... cv_bridge 5 ROS B 1% & F= OpenCV B 1%
Z 8] #% 32 69 7 78 €,

import numpy as np #35| Fl 44 Ak &,

from sensor_msgs. msg import Image #5| A ROS A &9 & K /H 8 4% X,

from sensor_msgs. msg import CompressedImage #7| /| ROS F &9 B 5 7K &-4& X

from geometry msgs.msg import Twist #5| B ROS #93% & 8 4% X,

#52 SCALIE IR IZ K
class VisualFol lower:
def __init_ (self) :#Xwmis1k
BARROR S BRI X A4, X &SR launch AP 5 L

~ .

self. vertAngle=rospy. get_param(' “visual angle/vertical') #=& 3
TR EATAA LK D

self. horizontalAngle=rospy. get_param(' “visual _angle/horizontal")
#R LN KK FTALA KD

self. targetDistance=rospy. get_param(' “targetDistance') #& L H
3B

self.velocity foward multiple=rospy. get param(' “velocity multiple/forward') #&T

@G B IR B A KAEFE

self.velocity turn multiple=rospy. get_param(' “velocity multiple/turn") #iE
% R K& %

self.velocity foward restrict=rospy. get param(' “velocity restrict/forward') #&T

# G B MR

self.velocity turn restrict=rospy. get_param(' “velocity restrict/turn') #it

REL LT

self. twist = Twist() #E|EREI=H GLSTE
self.bridge = cv_bridge. CvBridge () #0penCV 5 ROS #97H 8.4 3% £

#message_filters #94F |l &£ 4&1T 7 89 4 4% B & /& B /£ message_fi lters

%57 00 3k 62 1T
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A
b 8 21 £ P

im_sub = message_filters.Subscriber (' /usb_cam/image raw', Image)
dep_sub = message _filters. Subscriber (' /camera/depth/image _raw',
Image)
self. timeSynchronizer =
message_filters. ApproximateTimeSynchronizer ([im_sub, dep_sub], 10, 0.5)

self.timeSynchronizer. registerCal Iback (self.VisualFol |ow)

self.cmd_vel pub=rospy.Publisher ("cmd vel", Twist, queue_size=1)

#IR A2 oy A A A

#AL 90 SR IF 5 BB R
def VisualFol low(self, image data, depth_data):

#1453 5 AL 22
frame = self.bridge. imgmsg_to_cv2 (image_data,
desired_encoding="bgr8") #ROS & 1% 4% OpenCV K 1%

depthFrame = self.bridge. imgmsg to_cv2 (depth_data,
desired_encoding='passthrough')#R0S & 1% 4 OpenCV & 1%

frame = cv2. resize (frame, (320,240), interpolation=cv2. INTER_AREA)
HIS KB P E, URFEFEBITRE

depthFrame = cv2. resize (depthFrame, (320, 240),
interpolation=cv2. INTER_AREA) #MEKEE o0 # %, URBAEFEITRE

frame_height, frame width, frame channels = frame. shape #3313 &
BRT ™A, TE. B

#cv2. imshow ("frame", frame)

#cv2. imshow ("depthFrame", depthFrame)

#E % —MA1L
targetUpper=np. array ([112, 131, 252]) #4ré&
targetLower=np. array ([0, 0, 148]) #i1E,

frame_threshold = cv2. inRange (frame, targetlLower, targetUpper)

HAG K I Ak

kernel_width=5;

kernel height=5;

kernel = cv2. getStructuringElement (cv2. MORPH_RECT, (kernel width,
kernel height))

frame_threshold = cv2. erode (frame_threshold, kernel)
cv2.dilate (frame threshold, kernel)
cv2.dilate (frame threshold, kernel)
frame_threshold = cv2. erode (frame_threshold, kernel)

#cv2. imshow ("frame_threshold", frame threshold) #% &4t 4 F

frame_threshold

frame_threshold

#F XA AL AP, ZhRE: MANE R, BERE., AR X TEM

58 1 3k 62

=
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img, contours, hierarchy =
cv2. findContours (frame_threshold. copy (), cv2. RETR_EXTERNAL,
cv2. CHAIN_APPROX_SIMPLE) #cv2. RETR_EXTERNAL: F A& Sh46 k5x,
cv2. CHAIN_APPROX_SIMPLE) : 7 &k ¥ 46 By 69 3 &

#he RARE] T A AR, MR G R K @ AR 40 BR—D> AL R — AN HL A6 B 15 K ) 89 X33,
—RBIZRIBAREAZ L (BT S BARMIIEH) DR EAE & KB P S LARFI 4 twist
TKARL VASEAT AT 25 1B £ 75 4%

try:

contours_sorted=sorted (contours, key=cv2.contourArea,
reverse=True) #3z08 %5 dAndtiTHE S
cv2. drawContours (frame, contours_sorted, 0, (0,0, 255), 3)

#@h % — AN AR, B CHE, PTCARR A R KA H AR

(x, y),radius = cv2.minEnclosingCircle (contours_sorted[0]) #*
RARE KR DIMER, FEE P OLRGEER), F420F )

x_float=x #5k @ ¥ A&, ATE®TH AR

y_float=y #%k @ F&A, AT E®@ITH AR

x=int (x) #3549 %A i BT ER LR

y=int(y) #4348 A RN TRBELHE

radius=int (radius) #3528 %A 6 A T R LR

#cv2. imshow ("framel”, frame) #2772

cv2.circle(frame, (x, y), radius, (0, 255, 255), 3) #& & & 9k
#H

target_radius=radius/3 #/ T & % K 5 Br 446

depthObject = depthFrame[ (y—target radius) : (y+target_radius),
(x—target_radius) : (x+target_radius) J#8 R B AR KR a9 R ER, ATRERAFRESREL,
frame[ (height_start:height_end), (width start:height_end)]

cv2. rectangle (frame, (x—target_radius, y—target radius), (x+target radius,
y+target radius), (0,255,0), 2)#® 5Bk M 4E4E 7

depthArray = depthOb ject [ np. isnan (depthOb ject) ]#3 B X 3% M JE =
8RB &

nu\

averageDistance = np. mean (depthArray) #K-F3H1F2 58
FREGIES, El 2R

#ARYE X B o8 AR S AL KT AL A Bt H B AR AL kP ey A
angleX=self. horizontalAngle*(0.5-x_float/frame width)
angleY=self. vertAngle* (0. 5-y float/frame_height)

#ITEMR A . FER L &
rospy. loginfo("angleX: "+str (angleX))
rospy. loginfo("angleY: "+str (angleY))

rospy. loginfo("distance: "+str (averageDistance))

%059 7k 62 7T
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A

BREFBREEBRANZAZELXAREFZ LN, mRX-FHEH DT
WAV IR EAT SRR, TRAR B A A
i f (averageDistance>1) :

Distance Bias=averageDistance-self. targetDistance #:K 5 [R3E 5
5 BARIE B 69 m £

#R £ BN AT
i f (angleX<10 and angleX>-10) :
angleX=0
if (Distance Bias<200 and Distance Bias>-200) :

Distance Bias=0

#ARAEAR £ K203k B4 H) 4 4 TR AR
self. twist. linear.x =

Distance Bias/1000%self.velocity foward multiple #AT#t A E, BB A R, Hiz: £
self. twist. angular.z =

angleX/180%3. 14*se|f. velocity turn multiple BEFAE, HHEAHR, 42 KL

#A7 2t )5 iR R F RS

if (self.twist. linear.x> self.velocity foward restrict):
self. twist. | inear. x= self. velocity foward restrict

elif (self.twist. |inear.x<-self.velocity foward restrict):

self. twist. | inear. x=—self. velocity foward restrict

#5 e iR R

if (self.twist. linear.z> self.velocity turn restrict):
self. twist. | inear. x= self. velocity foward restrict

elif (self.twist. |inear.z<-self.velocity turn_restrict):

self. twist. | inear. x=—self. velocity turn_restrict

R RERS, REEHG ST
except IndexError:
rospy. logwarn ("contours not found")
self. twist. linear.x =10

self. twist. angular.z = 0

#R A 12 H] oA

self.cmd vel pub.publish(self.twist)

cv2. imshow ("frame2", frame) #2iR %2 %
cv2.waitKey (1)

if _name_ == '_ main__': #3X BLAIBTA94E R, w0 R K py AR A 4B 1T 69 W] P T iE
FHAT if IR R, 402 import 2| H A4y py AP AL R (B3 & ) N A by Rl i

%60 7T It 62 1T



WHEELTEC

rospy. init_node ("opencv") #4&]# T &

rospy. loginfo("OpenCV VisualFol low node started") #37EF ROS /4 & HLEA 7 & L FF 45
BAT

Visual follower=VisualFol lower ()

rospy. spin() #48% T while (1), 3T &% 320k 2) 3774 & 038 B =385 %

7.3 launch X (EHES RS

4~ Lopencv visual foloower.launch) , 1 5k 502k IFE — ¢, 7]
DAE AT AR IR BRI D Re B N, IX AR .
(1) opencv_visual foloower. launch

<launch>

<I— F 2 RGB #E;Ag Kk —>
<include file="$ (find usb_cam)/launch/usb_cam-test. launch" />

A— FRREHEKK —>

<include file="$(find astra_camera)/launch/astra. launch" />

— FREHRRZEDT L —>
<node name='opencv_visual follower' pkg="simple fol lower"
type="0penCV_ROS VisualFol low. py">

A— EEMXSKILZIRESE
<{rosparam ns='visual_angle'>
vertical : 46.7
horizontal : 60
</rosparam>

<rosparam ns='velocity multiple'>

forward: 0.5
turn: 1.2
</rosparam>

<{rosparam ns='velocity restrict'>
forward: 0.35
turn: 2

</rosparam>

<param name='targetDistance' value='600' type='double' />

</node>

N— FRMBAREMET & —
<include file="$(find

turn_on_wheeltec_robot) /launch/turn_on_wheeltec_robot. launch" />

%61 71 Jt 62 11
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</ launch>

@) B3R

H /home/wheeltec/wheeltec robot/src/ros simple Follower/simple Follower/launch/opencv visual Foloow

I assuni Dassoni: ~ 80x17

frame2 (F wheeltec)

7-3-1 BITHR
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