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01 import cv2 as cv
02 import sys

03

04 img=cv.imread('soccer.jpg") # B A7

05

06 if img is None:

07 sys.exit('otE 2 + gL ")

08

09 cv.imshow('Image Display',img) # =20 F& HA|
10

11 cv.waitKey(O
12 cv.destroyAllWindows()

T
« OpenCVoi|X| o|o|Z|(F4)-2 numpy.ndarrayE2iA 2| ZHH|

« OpenCV Gt4o| e o|o|Z| & numpy SHEHE YafHte

In [1]: type(img)
numpy .ndarray

In [2]: img.shape
(948,1434,3)
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import cv2
import sys

# O|0|X| &7
img = cv2.imread('../data/apple.jpg")

if img is None:
sys.exit('It¥=S &= = lELLCH)

# O|O0|X| E7]

cv2.imshow('Image Window', img)
cv2.waitKey(0) # 7|EE U=HZ J|CrEICE,
cv2.destroyAllWindows ()

cv2.imwrite('../data/apple_copy.jpg', img)
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In [3]: print(img[0,0,0], img[0,0,1], img[0,0,2]) # (0,0)

162 104 98

In [4]: print(img[0,1,0], img[0,1,1], img[0,1,2]) # (0,1)
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01 import cv2 as cv
02 import sys

03

04  img=cv.imread('soccer.jpg")

05

06 if img is None:

07 sys.exit('HYg 22 4 gSLCH")

08

09 gray=cv.cvtColor(img,cv.COLOR_BGR2GRAY) # BGR Z2| g2 FY Yoz HHat
10 gray_small=cv.resize(gray,dsize=(0,0),fx=0.5,fy=0.5) # oz =4

11

12 cv.imwrite('soccer_gray.jpg',gray) # e ool HF
13  cv.imwrite('soccer_gray_small.jpg',gray_small)

14

15 cv.imshow('Color image',img)

16  cv.imshow('Gray image',gray)

17  cv.imshow('Gray image small',gray_small)
18

19  cv.waitKey()

20 cv.destroyAllWindows()
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« cvtColor 347} #Ha{ AL oo} ojAto 2 Wi HiH

I=round(0.299xR+0.587xG+0.114xB) (2.1)

« ZF7: https://docs.opencv.org/4.7.0/de/d25/imgproc_color_conversions.html
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01 import cv2 as cv

02 import sys

03

04 cap=cv.VideoCapture(0,cv.CAP_DSHOW) # ZtH[2fF HZ A=

05

06 if not cap.isOpened():

07 sys.exit('7to2r HZ ATf’)

08

09 while True:

10 ret,frame=cap.read() # HIC|RE Adst= =g &5
11

12 if not ret:

13 print('Z2|Y SIS0 Muliste] 2Zg LIZLICL")

14 break

15

16 cv.imshow('Video display',frame)

17

18 key=cv.waitKey(1) #122|= 3ot 7|EE Y 7|}
19 if key==ord('q"): #'q" 717l E0{QH o E WALt
20 break

21

22 cap.release() # FHH| 2ot HES 23

23 cv.destroyAllWindows()

7 Video Display
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import cv2 as cv
import numpy as np
import sys
cap=cv.VideoCapture(@,cv.CAP_DSHOW) # 72t HE Al
if not cap.isOpenedQ):

sys.exit('7FimH[2t HZ HO')

frames=[]
while True:

ret,frame=cap.read() # HIC|2E #d5t= =

&
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if not ret:
print("Z3|Y &S0 Aojstey 2T E LtZLICE. ")
break
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37

cv.imshow('Video display',frame)

key=cv.waitKey(1)

if key==ord('c’):
frames.append(frame)

elif key==ord('q"):
break

cap-release()
cv.destroyAllWindows()

if len(frames)>0:
imgs=frames[0]

for i in range(1,min(3,len(frames))):

imgs=np.hstack((imgs,frames[i]))
cv.imshow('collected images’,imgs)

cv.waitKey()
cv.destroyAllWindows()

#1222 59 7|HE ¥ 7|CHY

#'c' 717t E0{H ZYUS 2AE FIt

#'q" 717t E0{2EH REE #ALE

1S 11
= B

# FtH2tet HZ

o
=

# 2UE FYO| %

— AN

|o
rg

# 2(CH 37H7tA| O] &Y




HC|2 47 A 2t27Z

frames[0] frames[1]

frames[2]

2ired) 2lred)

1(green)

1(green)

| |
0O(blue) Olblue)
. =

) >

1

1

479'

479'

1(green)

2fed)

O(blue)

0

1

479'

(a) frames 2|AE

2(red)

1(green)

O(blue) l

o >

1

0 1

1919

(b) imgs Hi

T2l 2-11 [Z233 2-5]9| Xl 32X




ol 5 — 224 7|52t A-&Af QUEjH|o] A

+ OpenCvel I 7|5
. Afoll FML EHe Y 58

T a

- line, rectangle, polylines, circle, ellipse, putText &4 &
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import cv2 as cv
import sys

img=cv.imread('girl_laughing.jpg")

if img is None:
sys.exit('mr@E &2 + gisLth.")

cv.rectangle(img,(830,30),(1000,200),(0,0,255),2) # ZAtZHE 12(7|
cv.putText(img,'laugh',(830,24),cv.FONT_HERSﬁEY_SIM}%EX, 1,(255,0,0),2) # =M 27|

red %7'

cv.imshow('Draw',img)

cv.waitKeyQ
cv.destroyAllWindows()

11
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« cv2.line(): o|o]&|of| A

o Of|A]: cv2.1line(img, (@, ©), (150, 150), (255, O,

23

ujo

img: A2 12! o|o|x]

ptl: M2 ARt 28 (x, y)

pt2: Me| 24 2t& (x, y)

color: 12| AlAF BGR @Ale] 5= (Blue, Green, Red)
thickness: 2| £, T4l £t<

lineType: M2| §%. cv2.LINE_8, cv2.LINE_AA

ojn

R

shift: 22| A$7 o5t H|E 4, 2fFo| UL g

0), 5) # ZE

AH A
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 cv2.rectangle(): o|o|X|of| AtZteE &l

. img: AFZHES 13 ofn|x|

pt1: AZITge| 2IF et B M| 2187 (%, y)

o« pt2: AFZtgie| @ EZ SiLt oAz 2+ (X, y)

¢ lineType: 412| &5

o shift: 2f#2| 447 o|5| H|E £,

o oAl: cv2.rectangle(img, (100, 100), (200, 200), (0, 255, 0), 3) # ZEAM Azt

13
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« cv2.circle(): o|ojz|of| €S 12l
* img: ¥ 17 o[0z|

« center: €| F4 2E (x, y)

¢ lineType: 412| &5

 shift: 2f82| 442 o|5} H|E 4

« of|Al: cv2.circle(img, (250, 250), 50, (@, 0, 255), -1) # 47HAH
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 cv2.putText(): o|O|x|of| HIAEE &
* img: HIAEE £ o|o|z|
o text: MDA} Gf= HIAE
 org: HIAET} ARIE|= 2{x]|e] 218 (x, y)

 fontFace: £E §%. 9|: cv2,FONT_HERSHEY_SIMPLEX

« fontScale: £E 37(9| ulf-g 12}
 color: ElA E o At BGR GAle| E £
« thickness: B|AE o] £ =4 cief
¢ lineType: 42| g3

 bottomLeftOrigin: True 7§-$, o|ojz|e]| 2t& TIChE XMoo 2 ALR

e OJAl: cv2.putText(img, 'Apple', (300, 300), cv2.FONT_HERSHEY SIMPLEX, 1, (255, 255, 255), 2)
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o C}YSE OpenCV &4of Chigt document

e https://docs,opencv,org/4.7.0/d6/d6e/qgrou imgproc__draw, html#9af10604b069374903dbd0f0488cb43670

#circle()

void cv::circle ( InputOutputArray img,
Point center,
int radius,
const Scalar & color,

int thickness = 1,
int lineType = LINE 8,
int shift= o

Python:

cv.circle( img, center, radius, color], thickness[, lineType[, shift]]] ) -> img

#include <opencv2/imgproc.hpp>
Draws a circle
The function cv::circle draws a simple or filled circle with a given center and radius.

Parameters
img Image where the circle is drawn.
center Center of the circle.
radius Radius of the circle.
color Circle color.
thickness Thickness of the circle outline, if positive. Negative values, like FILLED, mean that a filled circle is to be drawn.
lineType Type of the circle boundary. See LineTypes
shift Number of fractional bits in the coordinates of the center and in the radius value.

Examples:
samples/cpp/convexhull.cpp, samples/cpp/falsecolor.cpp, samples/cpp/kmeans.cpp, samples/cpp/lkdemo.cpp.
samples/cpp/minarea.cpp, samples/cpp/tutorial_code/ImgProc/basic_drawing/Drawing_1.cpp.
samples/cpp/tutorial_code/ImgProc/basic_drawing/Drawing_2.cpp, samples/cpp/tutorial_code/lmgTrans/houghcircles.cpp, and
samples/dnn/openpose.cpp.

16
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import cv2 as cv
import sys

img=cv.imread('girl_laughing.jpg")

if img is None:
sys.exit('miyg g £ gSLIch ")

def draw(event,x,y,flags,param):
if event==cv.EVENT_LBUTTONDOWN:

cv.rectangle(img,(x,y),(x+200,y+200),(0,0,255),2)

elif event==cv.EVENT_RBUTTONDOWN:

cv.rectangle(img,(x,y),(x+100,y+100),(255,0,0),2)

cv.imshow('Drawing',img)

cv.namedWindow('Drawing")
cv.imshow('Drawing',img)

cv.setMouseCallback('Drawing’,draw)

while(True):
if cv.waitKey(1)==0rd('q’):
cv.destroyAl1Windows()

break

# DA % HE 33

#0IRA QER BE 22

# Drawing =20 draw 24 4 2%

# D[R O[#IET} 01| stz D20z 25t

gt

1=
=
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« Callback ¢rp& &8

Z272-8 OpeA =272 ZARZEE J2)7|

01 import cv2 as cv

02 import sys

03

04  img=cv.imread('girl_laughing.jpg")

05

06 if img is None:

07 sys.exit('HYg 22 4 gSLCh ")

08

09 def draw(event,x,y,flags,param):

10 global ix,iy

11

12 if event==cv.EVENT_LBUTTONDOWN: # 0+2A 2% B{E Z=2(3i2 0f =7| 92| 4

13 ix,iy=x,y . e

14 elif event==cv.EVENT_LBUTTONUP: # O[S4 2= b= e TN
15 cv.rectangle(img, (ix,iy).(x,y),(0,0,255),2) : ; ¥. ;\
16 - |
17 cv.imshow('Drawing',img) . A
18

19  cv.namedWindow('Drawing")
20 cv.imshow('Drawing’,img)

21

22 cv.setMouseCallback('Drawing',draw)
23

24 while(True):

25 if cv.waitKey(1)==ord('q"):

26 cv.destroyAllWindows()

27 break
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01 import cv2 as cv

02 import sys

03

04 img=cv.imread('soccer.jpg’)

05

06 if img is None:

07 sys.exit('oOt 2 2 4 QsULC ")

08

09 BrushSiz=5 # 22| 27|
10 LColor,RColor=(255,0,0),(0,0,255) # IehAi D} W7

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

def painting(event,Xx,y,flags,param):
if event==cv.EVENT_LBUTTONDOWN:
cv.circle(img,(x,y),BrushSiz,LColor,-1)
elif event==cv.EVENT_RBUTTONDOWN:
cv.circle(img,(x,y),BrushSiz,RColor,-1) # O2A REZ HE Z=2|5HH W7HM
elif event==cv.EVENT_MOUSEMOVE and flags==cv.EVENT_FLAG_LBUTTON:
cv.circle(img,(x,y),BrushSiz,LColor,-1) # 2/% HE Z=2/5t1 O|=5HH IrekA
elif event==cv.EVENT_MOUSEMOVE and flags==cv.EVENT_FLAG_RBUTTON:
cv.circle(img,(X,y),BrushSiz,RColor,-1) # 2E% HE Z2|5t1 0|=5tH W7HM

# ORSA QAZ b

rm

=
=22
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cv.imshow('Painting’,img) # +HE F42 COHA O3

cv.namedWindow('Painting")
cv.imshow('Painting’,img)

cv.setMouseCallback('Painting’,painting)

while(True):
if cv.waitKey(1)==0rd('q"):
cv.destroyAllWindows ()

break

19
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End of slide



