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Imread(image Address , flags) -> dst
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Local Disk (D:) Electrical And Programming office 2-Open CV » project > python BRIEF

A

Brief.py Wall-Ejpg

} Brief.py - D:\Electrical And Programming office\2-Open C\\project\python\BRIEF\Eri...

File Edit Format Run Options Window Help
| cv2

img=cv2.imread ("Wall-E.jpg" , 0)
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imgd = cv2.imread ("cat.JPG")
imgl = cv2.imread ("C:\\Users\\Amir_PC\\Desktop\\image.jpg" )

img2 = cv2.imread ("face.jpg" , 9)
cv2.imshow(“imagel” , mat)
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Imshow(" Windows name " , image )
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>>> mat=cv2.imread(“cat.JPG”)
>>> cv2.imshow(“imagel” , mat)
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Imwrite (" image Name & Address" ,imag) ->retval (bool)
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Dgds g 0233 A5 wyg BB 50 pgal (e |y o pb Lo
oS 0,035 audlySe 45 (g paai b : IMag

e

Cv2.imwrite ("C:\\Users\\Amir_PC\\Desktop\\my.jpg", img )
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import cv2

img = cv2.imread('messi5.jpg’,0)
cv2.imshow('image',img)

k = cv2.waitKey (@)

if k == 27: # wait for ESC key to exit
cv2.destroyAllWindows ()

elif k == ord('s"'):
cv2.imwrite('messigray.png',img)
cv2.destroyAllWindows ()
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numpy as np
import cv2
from matplotlib import pyplot as plt

img = cv2.imread('messi5.jpg',0)

plt.imshow(img, cmap = 'gray', interpolation = 'bicubic')
plt.xticks([]), plt.yticks([]) # to hide tick values on X and Y axis
plt.show()

Figure 1 - | O
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read() -> retVal (bool) , frame
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isOpened() -> retVal (bool)

el 00 b oy B g aib false 1500 5L LB o m ail

get(probld) ->retVal / set(probld,value)y ->-> retVal (bool)

>>>cap.get(3)
640
>>>cap.get(4)

480
>>>cap.set(3,320)
>>>cap.set(4,240)
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Open(Video Address OR Camera ID) -> retVal (bool)

Sy30 myss ST L g R GoyoT &b al (63559 055 o0 1,8 ooliinl 550 daz mmdug Alis S 03,8 5k sl &b )
Aol oo
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import numpy as np
import cv2
cap=cv2.VideoCapture (0)

while (True):

ret,frame=cap.read()
gray= cv2.cvtColor (frame , cv2.COLOR_RGB2GRAY )
cv2.imshow (" WebCam", gray)

0055l Ao S iy x5 VideoWriter (oS 5l o G aub ol sgaug Allss G 0033 6l b (299 AILGd 0 s d
el 5 B30 4 ol ez Jols ISl

VideoWriter ( "Out Video Name" , fourCC , frame per second , video size) > retVal (bool)
oS oo e |y ] Ca b g (9,5 b pb el ,l ol ,o: Out Video Name

Syl 4iSs (g3l

wy DIVX < - jqam9 slp -)
. ¢ DIVX, XVID, MJPG , WMV\ , WMVY, XY#f <- Sed glp -Y
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import numpy as np
import cv2

cap = cv2.VideoCapture('vist.avi ')

# Define the codec and create VideoWriter object

fourcc = cv2.VideoWriter_fourcc(*'XVID'")

out = cv2.VideoWriter('output.avi',fourcc, 20.0, (640,480))
while(cap.isOpened()):

ret, frame = cap.read()

if ret==True:
frame= cv2.cvtColor (frame , cv2.COLOR_RGB2GRAY )

# write the flipped frame
out.write(frame)
cv2.imshow( ' frame',frame)

if cv2.waitKey(1l) & OxFF == ord('q"'):
break

else:
break

cap.release()
out.release()
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>>> import cv2
>>> import numpy as np

>>> img = cv2.imread('messi5.jpg")

>>> px = img[100,110]
>>> print (px)
[157 166 200]

# accessing only blue pixel

>>> blue = img[100,110,0]

>>> print blue

157

>>> img[100,100] = [255,255,255]
>>> print img[100,110]

[255 255 255]
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Img[100,110,0]

import cv2
img=cv2.imread ("img.jpg")

for i in range(200,800 ):
img[20,i] = [0,0,255]

cv2.imshow("res", img)
cv2.waitKey (@)
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import cv2

img=cv2.imread ("img.jpg")

for i in range(536):

for j in range(858):
img[i,j,1] = @

cv2.imshow("res", img)
cv2.waitKey(0)

Jolo 21 5 508 6o Sy oS 5 51 S pgas S g ool ks 393 ol ;9 jaw SO, 9iS oo oulive a5 job les
S o0 odoline ran 5l b &jso ]y T e gy cnl 5l g ems S

L] S Loy ] o i o5, JUIS a5 Lol 5l 00 ol 40 S anlys g%z glisgl 0l (6, Lo pguss 1 >
2l ST olake cplaiS o pastine | Sy (olidy) (lime a5 aib oo Hlade SO Gyl S JuSy j0 g 0 anlys gam g0
J@l?df;‘SB@;ﬁgja@.\wdﬂa&a,@9qumbY&&ﬁlﬁ;h&)o@L@)ﬁMJﬂSﬁ&l{'

o2 s b g mébﬁq‘)Lm‘JTJAiosALSB‘Sw)Lwé_ﬁ9¢£L5U>bLQiﬁ @ ol a4l oo S8 aiilen 0y

vf



»>>> img=cv2.imread ("img.Jjpg"”,0)

>>> img[100,200]

172

»>>> img[100,200] = 255

>>> img[100,200]

255

>>> img[100,200,0]

Traceback (most recent call last):

File "<pyshell$#l13>", line 1, in <module>

img[100,200,0]

IndexError: too many indices for array: array is 2-dimensiconal, but 3 were

indexed

il e pdy Sl o itemset() s item() mly laws paal SO glo JuSly (B0 Jl0ie § (pwyiwd (pioron
Item( row number , column number , channel number)

Iltemset(( row number, column number , channel number), pixel new value)

# accessing RED value
>>> img.item(10,10,2)
59

# modifying RED value

>>> img.itemset((10,10,2),100)
>>> img.item(10,10,2)

100
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>>> print img.shape
(342, 548, 3)

rows, cols,channels = img2.shape

45 0T Bt 0o 255 s o oo 31 ailgs o o ol I Ko 2 1y ypgos S5 sl Sy olotas SIZE pnls
05 Jol> 55 ol co ey Shape cools

>>> print img.size
562248
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>>> print img.dtype
uint8
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import numpy as np
import cv2

img = cv2.imread("image.jpg")
cv2.line(img , (50,50 ) , (200,200) , (255,0,0) , 5)

cv2.imshow( "out" , img)

rectangle () U
055 o0 1,8 ooliinl 0550 pgal (59, Julaiuse SO e sl &b ()

rectangle (img , pt) , pty , Color [, thickness , line typell ) ->dst e

s

cv2.rectangle(img, (384,0),(510,128),(9,255,0),3)
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:circle() &b
3,18 8,8 pgal (59, 0 pld oy sl

circle (img , center , radius , Color [, thickness , line typel] ) ->dst e

cv2.circle(img, (447,63), 63, (0,0,255), -1)
s Jle

ellipse &b
S 05 phn oy sl &6
ellipse (img , center , axes , angle , start angle , end angle [, Color , thicknessl]) ->dst

s S o laike s CENtEr @

Dedisn 3ly 2ligd S D90 4 a5 can (28 9 Shol jye Jsb: Axes e
C&b&b@)&%)oﬁd&ﬁqﬂ)‘:Angle [

WS o oy oS o S ¢ L YE e polie Jlie sl oam wed UL g £5,0 agl;: Start/end angle e

cv2.ellipse(img, (256,256),(100,50),0,0,180,255,-1)
- ke
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Polylines (img , pts , isClosed , Color [, thickness , line typell )  ->dst
b S LSes all ol o Jlgie Slaie 9 0 ams oo o505 |y ugs, Slatse 5 sl el ol : Pts @
MO‘SA
Bigd o i A0 & jg0 (| juf 10 g dlusg o 4 cow Lot il True sl )l ol 51:isClosed o

e

Pts=Np.array( [ [10,5] , [20,30] , [790,20] , [50,10] ] , np.uintl6)

Pts.reshape((-1,1,2))

Cv2.polylines( img , pts , True , (@ , 255 , 255 )
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putText(img ,text ,org , font, Scale , color [, thickness , line typell ) ->dst e

~wﬁ.ﬂg&°g§5)m‘b‘5ﬁw45#o)5.aoh:text o
e Egys Slatse : Org @
3955 sn o0lisl FONT_HERSHEY_SIMPLEX ) .l (5 ity (sl s 51 45 L5 5,9 (e s : FONE @

S5 0,90 e o5lail : Scale o

font = cv2.FONT_HERSHEY_SIMPLEX
cv2.putText(img, 'OpencV', (10,500), font, 4,(255,255,255),2,cv2.LINE_AA)
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0S5 0 oolal OcreateTrackbar

creatTrackbar( "Trackbar name" , " windows name" ,value , count , onChange)
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O g oyhi Jlade: Value e

(e pouiSle ) 53 lgs sl aly slows : Count e

5399yl SO b &b opl 0gd oo Sle,8 Trackbar o ase 4 45 olgsds b ol :OonChange o
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import cv2
import numpy as np

nothing(x):
pass

= np.zeros ((640,480,3) , np.uint8 )
.namedWindow ("image")

.createTrackbar ("red","image",100,255,nothing)

.createTrackbar ("green","image",100,255,nothing)

.createTrackbar ("blue","image",100,255,nothing)

switch = '@ : OFF / 1 : ON'
cv2.createTrackbar (switch,"image" , 0,1,nothing)

while (True):

key=cv2.waitKey(1)
#print(key)
if key==113:

break

SR A A
r=cv2.getTrackbarPos ("red" , "image")
g=cv2.getTrackbarPos ("green" , "image")
b=cv2.getTrackbarPos ("blue" , "image")
sw=cv2.getTrackbarPos (switch , "image")
B R R R I I L L L et IR ISR IS RIS E I
if sw==1:

mat[::]=[b,g,r]

cv2.imshow ("image" , mat)

pass
cv2.destroyAllWindows ()
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red: 116 '

green: 160 '

blue: 9 '
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Imag ROI
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https://www.wYschools.com/python/numpy array slicing.asp
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https://www.w3schools.com/python/numpy_array_slicing.asp
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import cv2

img=cv2.imread ("sp.png")
b,g,r = cv2.split(img)

cv2.imshow('blue channel', b )
cv2.imshow('red channel', r )
cv2.imshow( 'green channel', g )
cv2.waitKey(0)
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B ! blue channel

B ! green channel

B! red channel
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>>> b = img[:,:,0]
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import cv2

img=cv2.imread ("sp.png")
b,g,r = cv2.split(img)

res = cv2.merge((b,g,r ))
cv2.imshow('res', res)

cv2.waitKey (@)
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import cv2
import numpy as np

img=cv2.imread("image.jpg")

cons=cv2.copyMakeBorder(img , 20,20,20,20,cv2.BORDER_CONSTANT , value=(100,0,150))
Def=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_DEFAULT )
iso=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_ISOLATED,value=(255,0,0))
ref=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_REFLECT)
refl@l=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_REFLECT_101 )
rep=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_REPLICATE )

wrp=cv2.copyMakeBorder (img , 20,20,20,20, cv2.BORDER_WRAP )

.imshow ("Orginal",img)
.imshow ("Constant",cons)
.imshow ("Defult",Def)

.imshow ("Isolated",iso)
.imshow ("Reflect",ref)
.imshow ("Reflect_101",refl101)
.imshow ("Replicate",rep)
.imshow ("Wrap",Wrap)
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Bl Ke ) ils 3 lade getTickFrequncy &b

el = cv2.getTickCount()
# your code execution

e2 = cv2.getTickCount()
time = (e2 - el)/ cv2.getTickFrequency()

Sl 08 loy yaax Tal (ly deliy a5 auagd (g YU milgs oS 5 L iasSS

imgl = cv2.imread('messi5.jpg")

el = cv2.getTickCount()
for i in xrange(5,49,2):

imgl = cv2.medianBlur(imgl,i)
e2 = cv2.getTickCount()
t = (e2 - el)/cv2.getTickFrequency()
print t
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>>> print cv2.add(imgl,img2) #250+10 = 260 => 255
[[255]]

>>> print x+y # 250+10 = 260 % 256 = 4
[4]
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imgl = cv2.imread('ml.png")
img2 = cv2.imread('opencv_logo.jpg")

dst = cv2.addWeighted(imgl,0.7,img2,0.3,0)

cv2.imshow('dst’',dst)
cv2.waitKey(0)
cv2.destroyAllWindows ()

Al S0 5l (295 e

090 31y pe® Se sl sl (Lol adl> jo msls ialed (rmyg0 50 &S5 ol plas sl sl So b 5 50
5 03,5 oo (L8 018 511 oy nl S Geos o 00 S 5 0l () 5L @ 1) O oo 5 8Ly

5 gte w90 DS aie 5108 oo (e |y 1 oSy dil S 50 s e LA IFE o) Lol
Gl JuJo ol a0 )1 cpl oud co 51,8 ¢ ol Sygo cpl e 50 s YOO plply o1 Jlode ol 00 51 jiies JuSo 2
05 Slrss Cnl 1B Gl bbe g 000 0925 JuSiy 2 5980 Sl 3 (oS (Sl o )l3en Jlgie sl 08 p0 &S
il g oS o0 (25 hS m eenie ;1) (b w8 e (2, el ) Caled 50 S o0 S S50
05 295 oy 9yl 5l 5 008 ey (o8 FOF (gladil> Jo 4y deliy ol (gl 0gds s 51,55 Sazee

5 95 oolawl b ol 5 g5 0 o5 FOr la dil> ol sl 4 ol o threshold wlgs 5,50k 51 e ol o

WS plp sz 1) 093 aalip sl e

Y



import cv2
import numpy as np

cap = cv2.VideoCapture(9)
_,frame_prev = cap.read()
frame_prev = cv2.cvtColor(frame prev, cv2.COLOR_BGR2GRAY )

while True :
_,frame = cap.read()
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY )
diff = cv2.absdiff( frame, frame_prev )
h,w = frame.shape
for i in range(h):
for j in range(w):
if diff[i,j] > 50 :
diff[i,j] = 255

else :

diff[i,j] = ©

cv2.imshow( 'motion', diff)
cv2.imshow( ' frame', frame )
cv2.waitKey(30)

frame_prev= np.copy(frame)
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res = cv2.bitwise_and( frame, diff )

cv2.imshow( 'motion', diff)
cv2.imshow('frame', frame )
cv2.imshow('rsult', res )

bitwise_and(src\ , srcY [, dst [, mask]]) > dst e
bitwise_and(src) , srcy [, dst [, maskl]) > dst e
bitwise_not(srcy [, dst [, maskl]) > dst e
bitwise_xor(srcy , srey [, dst [, maskl]) > dst e
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import cv2

# Load two images

imgl = cv2.imread('messi.jpg")

img2 = cv2.imread('open_cv.png')

# I want to put logo on top-left corner, So I create a ROI
rows, cols,channels = img2.shape

roi = imgl[@:rows, ©:cols ]

# Now create a mask of logo and create its inverse mask also
img2gray = cv2.cvtColor(img2,cv2.COLOR_BGR2GRAY)

ret, mask = cv2.threshold(img2gray, 10, 255, cv2.THRESH_BINARY)
mask_inv = cv2.bitwise_not(mask)

# Now black-out the area of logo in ROI
imgl bg = cv2.bitwise_and(roi,roi,mask = mask_inv)

# Take only region of logo from logo image.
img2_fg = cv2.bitwise_and(img2,img2,mask = mask)

# Put logo in ROI and modify the main image
dst = cv2.add(imgl_bg,img2 fg)
imgl[@:rows, @:cols ] = dst

cv2.imshow('res"',imgl)
cv2.waitKey(Q)
cv2.destroyAllWindows ()
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Cv2.cvtColor(img , cv2.COLOR_BGR2GRAY)
#convert from BGR to Gra
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import cv2
import numpy as np

cap = cv2.VideoCapture(0)
while(True):
_, frame = cap.read()
hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)
# define range of blue color in HSV
lower_blue = np.array([80,50,50])
upper_blue = np.array([100,255,255])
# Threshold the HSV image to get only blue colors
mask = cv2.inRange(hsv, lower_blue, upper_blue
# Bitwise-AND mask and original image
res = cv2.bitwise_and(frame,frame, mask= mask)

cv2.imshow( ' frame',frame)
cv2.imshow( "'mask"',mask)
cv2.imshow('res',res)
k = cv2.waitKey(5) & OxFF
if k == 27:

break

cv2.destroyAllWindows ()
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u=u1x+0.2y

v=-03x+y
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import cv2
import numpy as np

img=cv2.imread ("img.7jpg")

rows,cols, = img.shape
M = np.float32([[1,0,100],[0,1,50]])
dst = cv2.warpAffine(img,M, (cols,rows))

cv2.imshow('img',dst)cv2.imshow ("orginal image",img)
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import cv2
import numpy as np

img=cv2.imread ("img.jpg")
cv2.imshow ("orginal image",img)

rows,cols, = img.shape

M=cv2.getRotationMatrix2D ( (rows/2 , cols/2) , 60 ,1)
rotImg=cv2.warpAffine ( img, M , (cols , rows))

cv2.imshow('Rotate img',rotImg)

# Rotate img = O X 3 orginal image — O
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U = €11 + €12y + €13

U = €21 + €221 + €23
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import cv2
import numpy as np

img=cv2.imread ("img.jpg")
cv2.imshow ("orginal image",img)
rows,cols, = img.shape

np.float32([[50,50],[200,50],[50,200]])
np.float32([[10,200],[300,100],[100,250]])

M = cv2.getAffineTransform(ptsl,pts2)
affine = cv2.warpAffine(img,M, (cols,rows))

cv2.imshow( 'Affine img',affine)
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warpPerspective(image , M , size)

getPerspectiveTransform( pts\, ptsy)

import cv2
import numpy as np

img=cv2.imread ("img.jpg")
cv2.imshow ("orginal image",img)
rows,cols, = img.shape

np.float32([[56,65],[368,52],[28,387],[389,390]])
np.float32([[0,0],[300,0],[0,300],[300,300]])

M = cv2.getPerspectiveTransform(ptsl,pts2)
prstc = cv2.warpPerspective(img,M, (300,300))

cv2.imshow('Perspective img',prstc)
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CvY.resize(img, (Y:h, Y/w)) = cvY.resize(img, None, fx=Y,fy = v )
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import cv2

img=cv2.imread ("img.jpg")

outl=cv2.resize(img ,None, fx=2, fy=0.5 , interpolation=cv2.INTER_CUBIC)
out2=cv2.resize(img ,(200,300), interpolation=cv2.INTER_CUBIC)

cv2.imshow ("outl img" , outl)
cv2.imshow ("out2 img" , out2)
cv2.imshow ("orginal image",img)
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import cv2
import numpy as np

img = cv2.imread('pela.jpg',0 )
roi = img[ 220:350, 100:500]
_,thresh = cv2.threshold( roi, 100, 255, cv2.THRESH_BINARY_INV )

cv2.imshow('img', img )
cv2.imshow( 'thresh', thresh )
cv2.waitKey(0)
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Threshold (image , thresh , maxVal , type) ->retVal,dst
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(@)
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ret,threshl_img = cv2.threshold(img,127,255,cv2.THRESH_BINARY)
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Adaptiv Threshold
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adaptiveThreshold(imag , maxval , adaptiveMethod , thresholdType , blockSize , C)
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img=cv2.imread ("img.jpg",0)

th2=cv2.adaptiveThreshold(img,255,cv2.ADAPTIVE_THRESH_MEAN_C,cv2.THRESH_BINARY,11,10)
cv2.imshow( 'Perspective ',th2)
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Global Thresholding (v = 127)
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img=cv2.imread ("img.jpg",0)
ret2,th2 = cv2.threshold(img,®,255,cv2.THRESH_BINARY+cv2.THRESH_OTSU)
ret2

.0
cv2.imshow( 'Perspective ',th2)
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import cv2
import numpy as np

img = cv2.imread('opencv_logo.png')

blur = cv2.blur(img, (5,5))

Blurred

Original

Gaussian s
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GaussianBlur(image, kernel size , sigma x , sigmay)
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blur = cv2.GaussianBlur(img, (5,5),9)

Original image Gaussian Blur filter applied
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medianBlure(image , kernel size)
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median = cv2.medianBlur(img,5)

Original Median
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bilateralFilter(img , d , sigma Color , sigma Space)
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blur = cv2.bilateralFilter(img,9,75,75)
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Ones( (rows number , column number) , kernel type)
el adst
array( array values , kernel type)
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FilteryD(image , out type , kernel)
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread('opencv_logo.png"')

kernel = np.ones((5,5),np.float32)/25
kernel2= np.array( [[0,1,0] , [1,-4,1] , [0,1,0]] , np.int8)

dst = cv2.filter2D(img, -1,kernel)
kernel[3,3]=2
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Original Averaging
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Laplacian(imag , out type , out image_dst , kernel size)
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e

img = cv2.imread('dave.jpg',Q)

laplacian = cv2.Laplacian(img,cv2.CV_8U)

Original
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Sobel(image , out type , x_bool , y-bool , kernel siza)
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EIYXYOO = YYD — YXYOD )+ (AxY e e + ¥xYeo + \x\ee )=-FY.
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img = cv2.imread('dave.jpg',0)

sobelx = cv2.Sobel(img,cv2.CV_8U,1,0)
sobely = cv2.Sobel(img,cv2.CV_8U,0,1)
sobxy=cv2.add(sobelx , sobely)
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Scharr(imag , output type , dx , dy)
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img = cv2.imread('dave.jpg',0)

scharrx

cv2.Scharr(img,cv2.CV_8U,1,0)

scharry = cv2.Scharr(img,cv2.CV_8U,0,1)
scharrxy=cv2.add(scharrx , scharry)
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import cv2
import numpy as np

img = cv2.imread('image.jpg’',0)

img=cv2.bilateralFilter(img , 10,50,50)
sobelx8u = cv2.Sobel(img,cv2.CV_8U,1,0,ksize=5)

#Output dtype = cv2.CV_64F. Then take its absolute and convert to cv2.CV_8U
sobelx16s = cv2.Sobel(img,cv2.CV_16S,1 ,0,ksize=5)
abs_sobell6s = np.absolute(sobelx16s)

sobel 8u = np.uint8(abs_sobell6s)

#improve image

_,sobel 8u=cv2.threshold (sobel 8u,120,255,cv2.THRESH_BINARY )
cv2.imshow ("out" , sobel 8u)

Original Sobel CV_8U Sabel abs[CW B64F|
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E5 rya 55y Wod i S bl col g g 958 o0 baad gl (ol Ol el CVAU & pigad o )50 50 anl
5,5 oolaiwl CV_V1FS £55 b pgad ylod 5l olsie > b 0,5 howd oo A gg ) o] s 50,5 Jleel CV_1#S
saled azgs nj Jle 4 e S sl

import cv2
import numpy as np

img = cv2.imread('min.jpg',0)

sobelx16s = cv2.Sobel(img,cv2.CV_16S,1,0,ksize=5)

abs_sobelx16s = np.absolute(sobelx16s)
abs_sobelx6u=np.intl6 (abs_sobelx16s)
_,abs_sobelxth=cv2.threshold (abs_sobelx6u,800,65535,cv2.THRESH_BINARY )

sobell_8u = np.uint8(sobelx16s)
sobel2_8u = np.uint8(abs_sobelxth)

.imshow (" outl img" , sobell 8u )
.imshow (" out2 img" , sobel2_8u )
.imshow ("soble 16S", sobelx16s)

.imshow ("soble th", abs_sobelxth)
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Canny o

25 ol yo Slee cplogle G:‘)lb %W§Oﬁf‘sn)‘)§ oolatwl 8,50 A 2l glpy Slee oyl
5X5 wn o b gl ikt o Jlosl b 5 B> -1
disw Soe LY X gz 50 50 00 28 o glo 4 (23l -2
A b g5 Yl a5 ola JuSs i -3
2,10 518 Vb ailiw] 51 YL a5 Slaide 5 aiiens baad g5 Liedas w)ls )13 ol ailin] 55 a8 Sla sy
L§@44<ﬁLgb(JLLbLJ)ILwLﬂlx.x)b_)JECxﬁg 5Yb:uhwizgaw Q¢gds'uﬁhk;dqlﬁLdlpuhLQ&JS}? [STON9N
g go B> Ly Wigd oo Dbl laad g3 Ly oakad

2 0 Jleel CANNY() pb gy Shos oyl
Canny( img , min threshold , max threshold)
&35 2y : Mg
b atsl mlaw : Min thrshold
YU wlw] xlaw : Max threshold

import cv2
import numpy as np
img=cv2.imread("imag.jpg",0)

blurImg=cv2.blur (img , (3,3))
imgCanny=cv2.Canny(blurImg,100,150)
cv2.imshow("canny image", imgCanny)
cv2.imshow(" image", img)
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Morphology b wlw oo

Sl pgla
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o oo Bd> 1) gl 10 3,80 bl g 0,0 05 )5 Jlewy paai 3l gl B> gl Kas (pl 0ed o0 3 S>S

ol 5 Oyg0 4 g 2l o erdode() Slee opl &b

erode(image , Kernel , anchor , iteration)
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g anlys i 8 hale,d asl i JLSE Slasd az e Lascie aiSee et | o2 )5Sl LS5 oluss : Iteration

e

import cv2
import numpy as np

#step_1 convert image

img=cv2.imread("imag.JPG",0)

kernel = np.ones((5,5),np.uint8)
erosin=cv2.erode(img , kernel , iterations=1) # nitration write for inter face
cv2.imshow(“erod” , erosin)

aly0 Libe Cov Sy o PBlas 5145 canl & yganl 4 Slhae opl )5 09 g 00g €r0de Shae WSe 5 Sloe oyl
ol oS5 slo s gy cod by S dan 5T 5 358 o0 b ST il)d LBy St Sy il anies oS5 slo
e 510 oSy 5 loma 13 45 Ain) (o ol 50 Sy 5, (131 9950 ol (5,5 s iy S oSy w3l
0 Ak cnl b oo (7S A i pgeal et 50 atileon (b et e b JuS plo g Wigd oo S e
DS e olwl closing 3 opening o ,,15 , sl Sl erode L oS 5

cwlerode ol asbe o sla yl,l a5 el dilate() Slae ol &b

erosin=cv2.dilate(img , kernel , iteration=1)

Ry g o0l Slwd >0 pgarerode G Jleel b lal jo .ol o LS5 erode g dilate Jlge Jles! 51 Slae oy
b al ialed il ad a5 Lol pgas dilate o Jloel b oo g so B3> (9gbos b a5 g b oSy ) o sl
L Slae cpl disd o Bi> paad | ouiw slo aSU L5 OpeNINg Jlos! b ass )0 09d oo o5 (50b 5 0>

D4 o0 (55w soluaianl OPENING el jo a5 Slae g4 pgd yal)l 40 45 & )50 ol 4 MorphologyEX
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morphologyEX(img , opration , kernel)
2L o MORPH_OPEN Lol (o a5 Sles ¢4 : Operation

b

Op=cv2.morphplogyEX( img ,cv2.MORPH_OPRN ,kernel)

ol s o Jlos! paai g9, €rode o sdilate Slee lanl a5 @olis I b el Opening Kles asle Slos (]
e 53, dilate Jloel bl s ol 60,55 Jlows wiloads B o] Slodl 5| sls 250 a5 6 pgbas sl Shos
935% 2 MelS diee) n 9l B OS (oo ddn et ol a5 i) (39,0 ol (29 o oy (B 5S (ed
b ogdco Liula 3 jlos a8l (5 yinS aS die) i poas €100E Ko Jlosl b uw -033,5 ol oz 00 B3> (slo i

sy en & ko 0oly MOrphologyEX() sl b s Slee cpl 05,5 5L 03 Jboy cll> o

morphologyEX(img , opration , kernel)

Cl=cv2.morphplogyEX( img ,cv2.MORPH_CLOSE ,kernel)

2L o MORPH_CLOSE xs! yo a5 Sloe g4 : Operation
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ol Wl e Cawss pgas erode gdilate s | cid> o Slae opl 0,5l 0 o 0Utline cll> a |, pgar Slee oy

Dg oo (55w 03ly MOrphologyEX() sl b 55 Slee
morphologyEX(img , opration , kernel)

2L o MORPH_GRADIENT Ll j5 a5 Slas ¢45: Operation

Gr=cv2.morphplogyEX( img ,cv2.MORPH_GRADIENT ,kernel)

g oo Sokw ool morphologyEX @L‘; laugi g0l 55 &g @ (glazs )ﬂoﬁ o2
morphologyEX(img , opration , kernel)

2L o MORPH_TOPHAT Lxy! yo a5 Slae g4 : Operation

th=cv2.morphplogyEX( img ,cv2.MORPH_TOPHAT ,kernel)
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Dy g0 (55w ooly morphologyEX &b g g o)l 55 O ao 4 glams Slee oyl
morphologyEX(img , opration , kernel)

2ok o MORPH_BLACKHAT Lxul jo a5 Sles ¢4 : Operation

th=cv2.morphplogyEX( img ,cv2.MORPH_BLACKHAT ,kernel)

als aals o lade g al,l G el (o, SO 0uiS ol 6 pls M (o5 IS L kernel G L el p3¥ a5
cusl getStructuringElement() sl 51 oo o0 wenl 3 ool a5 Koo o, Lol el o ylej (o5 (g, (ol Lol sl ]

a8 o il e kernel cals gl sl b oo s a5
getStructuringElement( kernel shape , size )

sl o sii sl keyword 1 IS1 gl a5 WS e asein |y aus S s kernel shape e
MORPH_RECT
S o atine U9 S Dygo a |y dlus olul : SizE o
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>>> cv2.getStructuringElement (cv2.MORPH_RECT, (5,5))
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1]], dtype=uint8)

>>> cv2.getStructuringElement (cv2.MORPH_ELLIPSE, (5,5))
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0]], dtype=uint8)

# Cross-shaped Kernel
>>> cv2.getStructuringElement (cv2.MORPH_CROSS, (5,5))

array([[e, ©,
[OJ @J
[1J 1J
[e, o,
(e, o,

1,

J

1
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1
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OO0 Fr 0o
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0]], dtype=uint8)
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Ll 0395 (Sl s lylo sl ] OPENV wya> gladsens o1, S35

findContours (img , mode , method ) ->imgY , contours , hierarchy
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(2950 aloyy yii b ol 0 ,Shae 5 9)l50 cnl b ol FT (25w 390) col iy Sl ez

WS oo o |y b glS (3 S WS ali el ol o : CV_RETR_EXTERNAL

o ol 5o e Jle gl 5o o oo J8 e K5 4o | oyl 5 4zl [le g2ls ann : CV_RETR_LIST
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olis 550 LBl SO o e dudis Djg0 a4 1) by Souie e 20U 2> ol 0 : CV_RERT_TREE o

.MQGA

A5l 5 AT 5l (S Bilgs e g AiS o (Byre |y HeulS 0033 (Kl al)l ol : Method e
[y Gesls sasms JuSis) (650 blis plos laibee 1l cdl> ol o : CHAIN_APPROX_NONE O
s, el s (63L5 5 a0 51 Jlns 10 Ygame a5 wiS o il (g0l aladl> ISyl oS o 0,053
g Ao 0,53 1) o G oLl 5 olanl bl s b el ol o : CHAIN_APPROX_SIMPLE O
9z a0 aaidls 5 g el il aiS o carog s olasi L) HelS g i 1) Blol blis &8y 4o
WS o8 ogd Cpos B (6 20 O O jg0 4 1) euls : CHAIN_APPROX_CODE O

| N\

y -
5 4 3 0-1-1-2-2-4-3-2-3-5-6-6-6-6-7
(a) (b)

Figure 8-4. Panel a, Freeman chain moves are numbered 0-7; panel b, contour converted to a Free-
man chain-code representation starting from the back bumper
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Edge Defection

import numpy as np
import cv2 as cv

im = cv.imread('test.jpg')

imgray = cv.cvtColor(im, cv.COLOR_BGR2GRAY)
ret, thresh = cv.threshold(imgray, 127, 255, ©0)

im2, contours, hierarchy =
cv.findContours(thresh, cv.RETR_TREE, cv.CHAIN_APPROX_SIMPLE)

L 56

Slaise a5 ISD ,0 ey lp Glge &b ol 51 &8ly 50 050 e solanwl drawContours() &b 5l le,gulS euy sy
w2 0y o Lol (550 LS

drawContours(img , contours , Contourldx , color , thickness)
Bgd my 1 83, b ysBlS mualss oo 4 (635,9 yugai : IME

055 oy |y o1 eelyss g 020,9] cewas findContours() o 51 aS o 4l e - Contours
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e S eais Glas ¢ Tl e g el e iz 5l ciedd &8l 0 Contours L ego el L - Contourldx

&beogs ools =V el )l el S1TasS oy b 1) porie plaS 0uiSe (asein «l)s ojlels oo b el )by ol jo 0l 0
WS (oo o 1 Lo yelS 4l

&S oo aseie BGR &0 4 1 4ul5 K, : Color

oy P Oyg0 |y HelS b wgd sols ) eyl ol ST .0iSe attine pay &850 | 5ulS cwls-3 : Thinkness
VL gN

e

#draw all contours
cv2.drawContours(img, contours, -1, (0,255,0), 3)

#draw 3th contour
cv2.drawContours(img, contours, 2, (0,255,0), 3)

#draw 3th contour
cnt=countours[2]
cv2.drawContours(img, [cnt], O, (©,255,0), 3)

b b9y (ol 690,8 (o79,5 0ad wl )l sl paus e Sl (pl 10 a5 o3 (pmie SO sy sl gy 90 YU Jle (o
Sl 5 2el)lS pgs g, degd medlsm aslal jo Lol ol LSS

import numpy as np
import cv2

img = cv2.imread('images.jpg")
img2=img.copy ()

#Convert to gray ang thresh
imgry=cv2.cvtColor (img ,cv2.COLOR_BGR2GRAY )

ret,thresh = cv2.threshold (imgry,©,255,cv2.THRESH_BINARY_INV + cv2.THRESH_OTSU)

#find and draw contours

im2, contours, hierarchy = cv2.findContours(thresh,cv2.RETR_CCOMP
,Cv2.CHAIN_APPROX_SIMPLE)

cv2.drawContours (img2 , contours ,-1, (255,0,0) , thickness=5)

cv2.imshow ("out image", img2 )
cv2.imshow ("in image", img )
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1995 Qg

bl 1y 55l Colue 45 piSe solatwl cONtOUrArea() wb 5l o ,guls b cove G ol 048,51 sy 5l

contourArea(contour ) -> Area
LS G w5 g el o ,gmls 5l ced findContour() b >9,5 45 05 cds: S

s e

cnt=contours[0]
area=cv2.contourArea (cnt)

23 Jgb
sl oSy s 1l 5,5 555 s o3lizil ATCLENGEN () ali 51 cimn b ,5lS Ky b arlne (sl

arcLength( countour , closed) ->length
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closed &b
Cﬂlﬁ.é)oTrue)IAEAmbwW;l.)pgwlwsm&wlﬂdw&m&ipbg&l

Sgi e Juyl @b 4 False jlaie o500

cnt=contours[0]
primeter=cv2.arcLength (cnt ,True)

Approximates Contour

S 8 e sl S soliinl (6 yeS bglas 5l g wiS o 5 ool 1) HelS S aS 00gs ,5ilS S oy g
bl o .l (bl Gyl g s Judatas SO JSCi LB 1 59608 cpgs o @ Lol sl Judats G Lo 135 3590
g oo 0oliiwl APProxXPOlyDP() abi 51 ISl (sly 090 alys auie Jlows 95l o a5

-> approx. curve approxPolyDP(curves , epsilon ,closed )
S oj9e ,eulS L ok iCUNVES @

CB5 el ol @dly o S e asetie Sy bol i 1y o, ,5lS b Lol ,els 3kl iSTus : Epsilon e

23 bl aty g LT 4 aiSe (aseine 004 BOOlEAN il b G el )l opl: Closed @

cntlen=cv2.arcLength (cnt ,True)
approxCnt=cv2.approxPolyDP(cnt , cntlen*@.01 , True)

cv2.drawContours (img2 , [approxCnt] ,0, (0,0,255) , thickness=5)
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54 oo oozl convexHUNl) &b 5Thull o )5l cavss ol - asb Tapprox e ,s6ls <G HUll b 055w (5

hull convexHull ( points [, hull [, clock wise , return point) ->

Qb ooy de eilS les iyl jo a5 S ey | Slhull palgses as e odads | Sas blai: points

oS 0 oolitul b iS5l lade 5l el ! 5l eolatul gl 4 Voare a5 59,5 e Hull

O gz, sovwe wib false 15 el slo i cp> o hull v sl True il b ool 51: Clock wise
Db oo ) Sl sla 4 jde

Slatse @b (o ,hig cd)asb True sl ool 51 .col False g True . jlaie o il )b ol : Return Points
&l il Xa 5L 15 ,e8lS o hull blss (alys o leds ) aasls sl false pwl )l ool 31k LAl X 5L 1, hull bl
Cal [OY-2), OF-V), (V- -30), O ) | & )90 4 b (9,5 true clls o Lhaiws hull S 6l Jlie
@ Mo g el zye LlS 5o YU bl ansls g5« wil false 51 Ll aas oo olas | HULL abis gz Slaise oS
abais lea CNEDYYY] Sis g st bl 51 (S aasls slael cpl 5l plaS o aS cad [AYe, ¥V X005 ] &0
50,5 o Jsdss ais L convexity defects ;o ,57 casss ;o pgs el o157 CNEIVYY] (VY- ,84) g conl (VY-,84)

Al o ez 8 L 5 Casd pgal (0 aS ol
Conl GTHUIL G 50,8 i 5 (65,9 5505 o] (Govie p) paad ot Jlo

hull=cv2.convexHull (cnt)
cv2.drawContours (img2 , [hull] ,o, (0,0,255) , thickness=5)

cv2.imshow ("out image", img2 )
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Ol 9,5 45 54 oo ooliiul iSCONtOUrCoNVeX() wb iy b Coul Game ,5ulS G a5 ggo90 (ol 40,5 S sl

<l false L True Jaie

k = cv2.isContourConvex(cnt)

Jebates ol o0 Gy a3 o ,glS (gl blows Jlatias £55 55 OPENCV 3 oS o blxa | ,5lS G a5 coul Llats
Coluae JBlo o] Cline 90,5005 Ha5 j0 1) b (id 2 a5 Sl dugly ey 5 (88l Judates 45 500 b straight g4
Sed oo oolaul boundingRect() ol 5l blxe Jlainw cpl 5l ooly &l o S

boundingRect ( contour ) -> x,y,w.,h
;s

cnt=contour([0]
X,Y,W,h = cv2.boundingRect(cnt)

cv2.rectangle(img, (x,y), (x+w,y+h), (0,255,0),2)

A0 1) B i g 0e s argly gy (5l 0sd se my Clue JBlax L aS o ls oL rotated [ Kos  ble Jodates

Sgis o0 o3lizwl MinAreaRect() ol Julaivs ol 50,57 Casds sl 0.5 oo

minAreaRect (cnt) -> centerx,y) , w.h),angle of Rotation

& 3l 5y ol 3l e (ppe cnl @ @bl (g5 Ll mlo o 4865 ez Slatse 4 5l b Julatne S5 ousy (sl S
dwle,d axgi 15 Jlie 4 g pe opl pey (9, S50l (6l piSese ooliiwl bOXPOINtS()

tJbe
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rect = cv2.minAreaRect(cnt)

box = cv2.boxPoints(rect)

box = np.int@(box)

cv2.drawContours(img, [box],9,(0,0,255),2)

Syl ) Sew crlue JBlas a5 cosl rotated ;) 50,8 et g Straight &G, sew Jodatess YU pgad o
05 2 eslewl minEncloseingCircle() o 51 ols o pls oy 2S4S (40 5] Cawds sl 1 Sblxo o pld

minEncloseingCircle( contour Or points ) -> center(x,y) , radius

Jls

(x,y),radius = cv2.minEnclosingCircle(cnt)
center = (int(x),int(y))

radius = int(radius)
cv2.circle(img,center,radius, (0,255,0),2)

Qb oo FitEllipse () cldes ol @l aSoe slol ,gilS 5l (o, ot G abogs o &5

fitEllipse (contour ) -> center(x,y), axel(a,b),angle



ellipse = cv2.fitEllipse(cnt)
cv2.ellipse(img,ellipse, (0,255,0),2)

&b g S0 e oy S pe plai Sliogas amae 4l 15T 51 cage Slaogas ( ovie by pgai S moment : Moment
cwlmemnt() o1 ;8,50 Cavss

Moment (array ) -> moment

ol Lo 5gulS x| jo 45" (g35,5 &),/ - Array @
ez S po Slaite oy Jlie ;0 muiS gl 5l o1 511 aas calises slo (S5g a5 ol (6,550 o &b opl (9,5
el 63,5 o g 0591 i Jlio ol 3 oo oolii] Jge 8 aeiSs dwle moment ulul |1, ,euls

import cv2
import numpy as np

img = cv2.imread('star.jpg’',0)

ret,thresh = cv2.threshold(img,127,255,0)
contours,hierarchy = cv2.findContours(thresh, 1, 2)
cnt = contours[9]

M = cv2.moments(cnt)

print M
B s
cx = int(M['m1@']/M[ 'mee'])

cy = int(M['me1']/M[ 'mee"'])
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RESTART: C:/Users/Amir PC/Desktop/contour.py
{"mQO0O": 202458.5, "mlO': 853242258.33333333, 'm0Ol': E76%clE83.ccbEcbEE, "'m20': 366
45025510.916664, "mll': 36044150715.55833, '"m0O2': 457393B0900.25, "m30': 1695556
T422548.8, 'm21': 157277e527T7362.117, '"ml2': 185990730401792.35, 'm03': 266035372

T2580.6, 'mm20': 24159376439.5544563, 'mumll': -1276l567.932510376, 'mud2': TT5322
2602.634773, 'mu30': -1007E84360418.34375, 'mm2l': -1347659T78205.18762, 'mul2': 1
95712759684.0923, 'mud3': T4515153383.89453, 'mu20': 0.059024377Te01933, 'null':
-0.000311337910885434597, 'mud2': 0.185151688952253847, 'mu30': -0.0054645336787E
758, 'mu2l': -0.007307018902700266, 'mul2': 0.0106115568151933E88, 'mu03': 0.0040
4043267914525}

>>> oy

433

33> cx

411

>33 |

2996 S s Ol g

Aspect Ratio

X,Y,W,h = cv2.boundingRect(cnt)

aspect_ratio = float(w)/h

Extent
&bl goe )yuu'qgg;>LMA‘sbbu>dtb;wﬁcx>L~oﬁ()yuw)ugyuﬂ¢;>L~ocﬁﬁgbxgwlﬁbe;abgCxl

contour area

extent = —————— 545 oo amulxe CcONtourArea
rect area Fost ()

X,Y,W,h = cv2.boundingRect(cnt)
rect_area=w*h

area=cv2.contourArea( cnt)
extent=float (area) rect_area

Solidity

S Gl (43551 Cawd @ sl el hull aloaiz T (9,5 5 ka5 590 (v o] (639,9 45 el cONVexHuUll)
contour area

solidity = 258 o o3liiul cONtoUrArea() ot sles 5l hull

hull area

VeV



Hull =cv2.convexHull(cnt)

area=cv2.contourArea( cnt)
hull area=cv2.contourArea( hull)

solidity=float (area) rect_area

Equivalent Diameter

w..b).») (_go.)l.m J’A}S )l w)‘..\.fuj..\ml; ).s‘).a).la).))}o)}uls WLMMLMLMASL;‘A)J‘OJJGS[JW‘ J.)l:.n).ue‘)l; U"‘

equivalent Diameter = 2 X /ar:a &

area=cv2.contourArea( cnt)
equi_diameter = 2*np.sqrt(area/np.pi)

Orientation
(x,y),(MA,ma),angle = cv2.fitEllipse(cnt)

ellipse = cv.fitEllipse(cnt)
cv.ellipse(img,ellipse, (0,255,0),2)

29906 @y gl

(x,y),(MA,ma),angle = cv2.fitEllipse(cnt)

ellipse = cv.fitEllipse(cnt)
cv.ellipse(img,ellipse, (0,255,0),2)

VoY



y9ls Mask

plo g o Sl [ 59l saims LS lo Sy a5 D90 pl 4 oS obml Sile S el 5l L B el L a8
Sl lsie 4 yao sloarlys b g sl b al,] S5l ol 315 55l 51 Sle 5 el gy g ol b (250
Cawds §lp aizmad 0SSt S5, bl ol (59, 15,95 g drawContour() b b e oS ol
sl j0 a8 a5 0590 pgal @l (pl (635,9 .puiSs soliiwl findNONEZEro() wbi 5,55l (slo JuuSly Slaises o3,
Saaled azgi nj Jle @ e S50 sl wilios s né la S Slat jl s Ol (2555 5 el Lo Sls

Cowl 00 00l Sle duw (sl JuuSy Slaies 148,90 Cawds lp ;Ko g, 3T las cualS o0 ;a8 o Jle

mask = np.zeros(imgray.shape,np.uint8)
cv2.drawContours(mask, [cnt],0,255,-1)

pixelpoints = cv2.findNonZero(mask)
#tpixelpoints = np.transpose(np.nonzero(mask))

Max min Value & Location

i 5 aiies 5 o] 4 e 45 o Sy Slaitie mlyies m3s] oy b Cead 0 a5 Saslo 5l onlizial 4 Lo
read b opl (58955 9,500 plosl MINMAXLOCO) b5 b IS ol on 55T Cowds 1y L jloie 5 (415 1) ol goinn 9 e STlo
Sl 53500 sla JuSo Slatsie ol (29,5 5 0l oo 555 Sals ol yom 4 Lol

min_val, max_val, min_loc, max_loc = cv2.minMaxLoc(imgray,mask = mask)

Mean Color

Wl Ko p 1) (8 ) hawgte Db gl g Wgd oo Jlu)l @b & Sl plgie 4 55 5e

min_val, max_val, min_loc, max_loc = cv2.minMaxLoc(imgray,mask = mask)

Extreme Point
89l Sy 1y 05yl0 )8 (LB s (n o g o sl o omb ¢ VL 0 a5 (Bl Slatte gy ) by, b
leftmost = tuple(cnt[cnt[:,:,0].argmin()][@])

rightmost = tuple(cnt[cnt[:,:,0].argmax()][0])
topmost = tuple(cnt[cnt[:,:,1].argmin()][0])

bottommost = tuple(cnt[cnt[:,:,1].argmax()][0])

Vo f



S solazwl convexityDefects() «b ;| convexity defects s sl

convexityDefects ( contour , convex hull)  -> convexityDefects

S 5,90 o8 ,9ulS s CONtOUr @

Lo hull :Hull e

hull L 5 b abais hull b S gg,8 i ] & g0 4 S5 0] v o a5 sl 4T S5 &b ol onl >,
[[Ls 6 ,euls alais op 500 alold e s T ay s ,9l8 5l alaii o 5590

e e 03l S LSl e 59 a3 0 5 ol Sy Lt S0 0bl 5 55 AE 53 o Lo Jlio o ¢ Jlio
,o hull eouine) bli 093> &5 g dilis HeulS yo blas ol sl ezl (gl yel)b aw jlade a5 ol amsls cds oS oo

(w‘ IR ,aM ).A)S &)b).w}»a.t
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_, cnts, _=cv2.findContours( thresh ,cv2.RETR_CCOMP , cv2.CHAIN_APPROX_SIMPLE )

hullA = cv2.convexHull(cnt )
hullB = cv2.convexHull(cnts[@],returnPoints = False)
cv2.drawContours (img , [hullA] ,0, (0,0,255) , thickness=8)

convexDFS=cv2.convexityDefects (cnts[@] , hullB)

cnt=cnts[0]
for i in range(convexDFS.shape[0]) :
s,e,f,d=convexDFS[i,0]
start=tuple(cnt[s,0])
end=tuple(cnt[e,0])
far=tuple (cnt[f,0])
cv2.line (img , start , end ,(255,0,0),2)
cv2.circle (img , far , 5, (0,255,0), -1)
cv2.imshow ("out image", img

il e alols (31 45,51 o sy |y ,glS S s s olgsds adais S alols oy 5 olisS pointPolygonTest() &b

3,18 )18 55 (59, Al (g yho alold )l I3 ,5ulS Sl gl alad wldly Ghie ST g 9l (g0 abals
PointPolygonTest ( contour , point , measure Dist) -> distance

oS oy O] A G | Al Comdg aublets 45 (5,95l : Contour

S 0,90 alais laise : Point

wib False zal)b cpl 51 Ll wsls Ko 5L 1, gl 51 alais alols oy 2aS ol sl True sl )b ol S1: Measure Dist
WS adeie |y 55ulS 4y G alads Comsg V(iNSide ), - (0N ), -) (outside ) olie b s b
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e

dist = cv2.pointPolygonTest(cnt, (50,50), True)

3ol 90 caluy s

Condgo cojlusl 4y ax g8 (90 S oy |y £ od 90 JS alis maalesy canl S gl (3510 o )8 5l (6 ke Ho
US55y b, 550lS 15 eiuns] (CONTOUTS) L y5lS 31 oolizial IS ool ool (gl i slo b, 5 o2 o] i yz b

dd o iales |y Ll 5180

0penCV «jshiie ol sl ol Gioles dslie LB 5 go0e &g s | o] JSi 195 o e o 50 5l b yqulS 2l y5eial b

2 &8ly 50 &l ol a8 e oS oslal lisle gLl el 1) s b g0 Caalil a5 Cawl 00 S w2l 8 I;matchShapes() b
Sl s a5 6k a4 S oo ooliul sl cwais auglio gl p ) ool sl jlas 5 caslHU MOments aculee il

55 e |y o] b e ls3 so il ond rasls b sud ubiie wags 2 sLoal

matchShapes ( cotour\ , contoury , method , parameter)

oS dalie o8l eulgie a5 slo 9505 : cONtoury / contoury e

ool 25 o s 3l Sy 45 AiSae cyane |y ,5lS 30 duglie s, yiell ol : Method
CV_CONTOURS_MATCH-I\ o
CV_CONTOURS_MATCH_IY o
CV_CONTOURS_MATCH_I¥ o

(955 03ld + ¢ WiSad Syl M) ol g, yiel,L Parameter e

el iy 55 g0 Calid il yieS Al 25,5 Jlade az e S
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import cv2
import numpy as np

imgl
img2

cv2.imread('star.jpg',0)
cv2.imread('star2.jpg',0)

ret, thresh = cv2.threshold(imgl, 127, 255,0)

ret, thresh2 = cv2.

contours,hierarchy
cntl = contours[9]
contours,hierarchy
cnt2 = contours[9]

threshold(img2, 127, 255,0)
cv2.findContours(thresh,2,1)

cv2.findContours(thresh2,2,1)

ret = cv2.matchShapes(cntl,cnt2,1,0.0)

print ret

LIAB) = |m* —mE|
] T
| A — -1
; . |jmgt — my
'||_..-"l...R| TNAN — : L
i=1...7 [t
nL‘i" = sign(h] - log 1'L'I"'

mP = sign(hP) . log hf
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hierarchy b «éf yo dludw

rga ol 45 CBls gy dw mil oyl 00,8 oanlive a5 jghailen .ayas LT findContours() ab b L3 colos o
Cypo dz 4 MO iy o yall 1l Cppiman ol line 4z 4 Ledly (il e aladis Lol oas oo Ty aleds g Laygils
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[next , previous , First child , parent]
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>>> hierarchy
array([[[ 1,

J

1
(7]
1
2
3
4
5
6

_1,
_1,
_1,
'1_)
'1_)
_1,

-

-

J

)

-

-

-

-

>>> hierarchy

array([[[ 1, -1, #contour @
#contour 1
#contour 2

RETR_EXTERNAL > 5
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>>> hierarchy
array([[[ 3) _1J 1) _1])
[ 2) _1J '11 9]:
1) 1: '1) e]:
5) @, 4) '1]J
1) '1: '1: 3]:
7) 3) 6) '1])
1) '1) '1) 5])
8) 5: '1: '1]J
1, 7, -1, '1]]])
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>>> hierarchy

array([[[ 7, -1, 1, _1]J
[_1) '1) 2) O]J

E] _1J 3) 1]:

E] '1) 4) 2])

[-1

[-1

['1) '1: 5) 3]:

[ 6) '1: '1: 4]:
[_1) 5) '1) 4])

[ 8) 0) '1) _1])
[_1) 7) '1) _1]]])
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Luminance Histogram
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calcHist(imag , channels num , mask , hist Size , ranges) o
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3l SlasS T ol 3o 1y S5 0590 Ssle oyl oy |y g S| (o850 ol S g mnlyiee o5 5550 50 :Mask o
weS e 3y L NONe o )le oS S 6l 50 Gl 8 )0 S

o (g olass a2 Lasiine LS asuin | (Al Jloge o alo ) pl Sotun sla ygiw JS olaas :Hist Size o
gl 50K B3l0p Sl i

S rwS > pgal G o cpbsy G JuSiy oy Glp Mie wiSe aseine | al S g 881 e o5l : RaNges o
22lg> YOO B+ o5b cnl (S A ngal o )3 j92e 03 S (o sl Ladeine oS QLI 1, YOO B -+ o3,

oy
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import cv2
img = cv2.imread('opencv_logo.png')

hist = cv2.calcHist([img] , [@] , None , [256] , [©,255])

sl b )T 5 (g ZErosO L array() ) abg o wlss &,k 5l g NUMPY bl b wsl 35 Sule G i ya5 5l
Sy90 JouS g (ol )+ 1yl o ylis pudas aulyo g ((edadlne ) Sulo medltrs a5 ol JuSy 5 pmles sbm! ji9ad
oS 0 0)lg 1y T calcHist sl o ol 5 pedd oo Hlade (ot ) YOO I, flo s a0 1) Gon

S Al |y gl 5l (rpe R G pl S g LS el Lo )y JUe o Jle

import cv2
img = cv2.imread('home.png")

# crat mask

mask= np.zeros(img.shap[:2] , np.uint8 )
mask[100:300 , 100:400]=255
masked_img=cv2.bitwise_and(img , img , mask=mask)

#calc Hist
Hist full
Hist_mask

cv2.calcHist([img] , [@] , None , [256] , [@,255])
cv2.calcHist([img] , [0] , mask , [256] , [@,255])

ARIA



Mask

Lol 4 Jgsle ol 50,5 ol Lo S solaul pyplot Jssk g matplotlib Glbulis 51 o)lss oo pgead ol S ot ioled sy
Sl Gislei 1y ol S g Show () 4 plot() s 51 eolawl

Plot ( hist)
Show()

import cv2
import matplotlib.pyplot as plt

img = cv2.imread('home.png")

#calc Hist

Hist = cv2.calcHist([img] , [@] , None , [256] , [©,255])
#show hist

Plt.plot(hist)

P1t.show()
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Equalization Histogram b cul yuS' & gag
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import cv2

import matplotlib.pyplot as plt
img = cv2.imread('wiki.jpg', @)
egH = cv2.equalizeHist(img)
#show

cv2.imshow(“ eq hist”, egH)
cv2.imshow(“ org”, img)
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import numpy as np
import cv2

img = cv2.imread('tsukuba_l.png',0)

# create a CLAHE object (Arguments are optional).

clahe = cv2.createCLAHE(clipLimit=2.0, tileGridSize=(8,8))
cll = clahe.apply(img)

cv2.imwrite('clahe_2.jpg',cll)
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import cv2
import numpy as np

cv2.cvtColor(img, cv2.COLOR_BGR2HSV)
hist = cv2.calcHist([hsv], [0, 1], None, [180, 256], [0, 180, 0, 256])

50995 (5w 90 Lo pl,Fatce 5.l IMShOW() b 51 oolasl Jsl ol ) 5,15 559 ol 93 (gargs pl S sincd ioles Iy
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hist = cv2.calcHist( [hsv], [0, 1], None, [180, 256], [0, 180, O, 256] )

plt.imshow(hist,interpolation = 'nearest')
plt.show()
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import cv2
import numpy as np

face=cv2.imread ("face.jpg")

skin = cv2.imread ("skin.png")
skinhsv=cv2.cvtColor (skin,cv2.COLOR_BGR2HSV )
facehsv=cv2.cvtColor (face,cv2.COLOR_BGR2HSV )

hist=cv2.calcHist ([skinhsv],[0,1], None , [180,256],[9,180,0,256])
cv2.normalize (hist,hist,0,255 ,cv2.NORM_MINMAX )
bp=cv2.calcBackProject ([facehsv],[0,1], hist,[0,180,0,255],1)

cv2.imshow("face", face)
cv2.imshow("skin", skin)
cv2.imshow("back prj", bp)

_,tr=cv2.threshold(bp, 10,255,cv2.THRESH_BINARY )
cv2.imshow("thresh", tr)

kernell=np.ones((7,7), np.uint8 )

kernel2=np.ones((3,3), np.uint8 )

trl=cv2.morphologyEx (tr,cv2.MORPH_OPEN, kernel2 , iterations=1)
trl=cv2.morphologyEx (tr,cv2.MORPH_CLOSE, kernell , iterations=3)
cv2.imshow("tri", trl)

trl=cv2.merge ( (tri,trl,trl))
out=cv2.bitwise_and (face , trl)

cv2.imshow("out", out)

Teerex.ir

VY



P15 g U 93 905 99 (51 9a%0 dw o

PSP v poal 90 al S giund 42 18 S0 0 paal 90 o el Fotacs dslie | g e pgal 9 (slgine duslie sl p
Wil 258 0 oae cpldaz o cal sae G al pl g5 0gd e coliul  cOmparHist() &b 5l psas 50 6l Seins

il Caled 43g8omn puae Sline a0 e g W Al 08 4 pgal 99 5 pl S siend 9

compareHis ( Hist\ , Hist Y , Compare method)
g dslie wal 5,3 a5 s ol Soteca : Hist) Histy
el ) o O ygo a0 aS ol g g0 awslia by, : Compare method

LS 99 o bt (65 o3l sl o] 5l a8 Jloys (Serods Slas 3 e o35, : HISTCMP _CORREL -Y
g oo salil

565 oo ) 00lil 5,50 Lozl gui5 50 oy il pwasss (sl :HISTCMP _BHATTACHARYYA -v

o5 st 50 abolis 3 oo : HISTCMP _INTERSECT -¥

adl ¥ o)leds by, aiilen HISTCMP _HELLINGER -0

2 0 plsl BiN 4 bin 1) aslio o g, ool adS: S35

s

AREA



Import cv2

facel=cv2.imread("facel.JPG")
face2=cv2.imread("face2.JPG")
face3=cv2.imread("face3.JPG")

hsvl=cv2.cvtColor (facel,cv2.COLOR_BGR2HSV)
hsv2=cv2.cvtColor (face2,cv2.COLOR_BGR2HSV)
hsv3=cv2.cvtColor (face3,cv2.COLOR_BGR2HSV)

histl=cv2.calcHist([hsv1],[@,1] , None , [180,255],[0,180,0,255],1)
hist2=cv2.calcHist([hsv2],[@,1] , None , [180,255],[0,180,0,255],1)
hist3=cv2.calcHist([hsv3],[0,1] , None , [180,255],[0,180,0,255],1)

coml2=cv2.compareHist(histl , hist2 , cv2.HISTCMP_INTERSECT)
coml3=cv2.compareHist(histl , hist3 , cv2.HISTCMP_INTERSECT)
com23=cv2.compareHist(hist2 , hist3 , cv2.HISTCMP_INTERSECT)

cv2.imshow("facel",facel)
cv2.imshow("face2",face2)
cv2.imshow("face3", face3)

face) , facey , facey cul; & co coows 1 S 4 pglas
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EESTART: C:\Users‘\Amir PC\Desktop\opencv.py

»>> coml2
51845.0
»>> coml3
36233.0
2> com23
8255.0

]

Ayl ) calis o ieS  cwl Gludl 4 Blae (6,550 ¢ o 4 Bl S5 AT Y
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Col 5 Jsed BB a5 0 2l 5 s HISTCMP_CORREL ws

EESTART: C:“\Users\Amir PC\Desktop\opencv.py
>x> coml2

0.2178BBET735836143

>=> coml3

0.001875956T7839581284

> ocom23

-0.0011413661431428628
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import cv2

img = cv2.imread(messi.jpg',0)

img2 = img.copy()

template = cv2.imread('templ.jpg',0)
w, h = template.shape[::-1]

methods = ['cv2.TM_CCOEFF', 'cv2.TM_CCOEFF_NORMED', 'cv2.TM_CCORR',
"cv2.TM_CCORR_NORMED', 'cv2.TM_SQDIFF', 'cv2.TM_SQDIFF_NORMED']

for meth in methods:

img = img2.copy()

method = eval(meth)

res = cv2.matchTemplate(img,template,method)

min_val, max_val, min_loc, max_loc = cv2.minMaxLoc(res)

if method in [cv2.TM_SQDIFF, cv2.TM_SQDIFF_NORMED]:
top_left = min_loc

else:
top_left = max_loc

bottom_right = (top_left[0] + w, top_left[1] + h)

cv2.rectangle(img,top_left, bottom_right, 255, 2)
cv2.imshow (meth , img)
cv2.imshow (meth + " res" , res)

: TM_CCOEFF

Matching Result Detected Point

: TM_CCOEFF_NORMED
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Detected Point

Matching Result

:TM_CCORR

Matching Result Detected Point

. TM_CORR_NORMED

Matching Result Detected Point

. TM_SQDIFF
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Matching Result Detected Point

-

:TM_SQDIFF_NORMED

Matching Result Detected Point
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import cv2
import numpy as np

img=cv2.imread ( "image.jpg")
tmpl=cv2.imread ("template.jpg")

img_gray=cv2.cvtColor ( img , cv2.COLOR_BGR2GRAY )
tmpl_gray=cv2.cvtColor ( tmpl , cv2.COLOR_BGR2GRAY )

w,h, =tmpl .shape

res=cv2.matchTemplate( img_gray , tmpl_gray , cv2.TM_SQDIFF_NORMED )

loc=np.where ( res<0.05)
cv2.imshow ("t" , res )

for px in zip(*loc):
Y, X=pX
pXx=X,y
cv2.rectangle( img , px , (px[@]+h , px[1]+w) ,

cv2.imshow ("result" , img)

(0,180,200), thickness=3)
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HoughLines(img ,rho , theta , threshold ) ->lines
22l 5l (el &5 (539)5 pgai : IME
lowe 5l alold piglgs, L cds :rho
Sgec bz aygly iglg;, L cds: Theta

Sl opl K0 S 5l aiS e attiie |y 05 ataS a0 s G aSST gl b3 Ll 8l xal)L ol Threshold
8,080 Ll 5l as Col gle Sy olass los las SO slel 15 aiSiw aseinn 1) bas S Job J8las

Cawl 5bol) cww> ptheta 5 oSy ca> prho o5 sl o (tho  theta)  Lbgo 5l cad SO ol ol (59,5

import cv2
import numpy as np

img=cv2.imread ("img.jpeg")

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
gray=cv2.blur( gray , (3,3) )

edges = cv2.Canny(gray,50,150,apertureSize = 3)
lines=cv2.HoughLines (edges , 1 , np.pi/180 , 110)

for line in lines:
rho,theta = line[9]
a = np.cos(theta)
b = np.sin(theta)
a*rho
b*rho
int(x0 + 1000*(-b))
int(ye + 1000*(a))
int(x0 - 1000*(-b))
int(y@ - 1000*(a))
cv2.line(img, (x1,y1), (x2,y2),(200,50,0),2)
cv2.imshow ( "result" , img)
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img=cv2.imread ("img.jpeg")

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

gray=cv2.blur( gray , (3,3) )

edges = cv2.Canny(gray,50,150,apertureSize = 3)

lines=cv2.HoughLinesP ( edges , 1 , np.pi/180 , 50 , minLinelLength=110 ,
maxLineGap=15)

for line in lines:

x1,yl,x2,y2=1ine[0]

cv2.line(img, (x1,y1),(x2,y2),(255,0,200),3)
cv2.imshow ( "HoghP result" , img)
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img=cv2.imread ("img.jpeg")

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY )
gray=cv2.GaussianBlur ( gray , (9,9) , 9)

circles = cv2.HoughCircles(gray,cv2.HOUGH_GRADIENT,1,8,
paraml=150,param2=150,minRadius=50,maxRadius=230)

circles = np.uintl6(np.around(circles))
for circ in circles:
X,y,r=circ[0]
cv2.circle(img, (x,y),r,(200,0,0),5)
cv2.circle(img, (x,y),2,(0,0,255),5)

cv2.imshow( 'detected circles',img)
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import numpy as np
import cv2
from matplotlib import pyplot as plt

img = cv2.imread('coins.jpg"')

gray = cv2.cvtColor(img,cv2.COLOR_RGB2GRAY )
_,thresh = cv2.threshold(gray, 150,255, cv2.THRESH_OTSU + cv2.THRESH_BINARY_INV )

cv2.imshow ("gray coins" , gray)
cv2.imshow ("bin coins" , thresh)

# noise removal
kernel = np.ones((3,3),np.uint8)
opening = cv2.morphologyEx(thresh,cv2.MORPH_OPEN,kernel, iterations =

cv2.imshow ("openin thresh coins" , opening )

# sure background area
sure_bg = cv2.dilate(opening,kernel,iterations=1)
cv2.imshow ("shure background" , sure_bg)

# Finding sure foreground area

kernel =cv2.getStructuringElement (cv2.MORPH_ELLIPSE ,(9,9) )
sure_fg = cv2.erode (opening,kernel,iterations=5)

cv2.imshow ("shure forcground" , sure_fg)

# Finding unknown region
unknown = cv2.subtract(sure_bg,sure_fg)
cv2.imshow ("unknown area" , unknown)

#markers=np.zeros ((312,252),np.int32)

#markers [sure_fg==255]=5

ret, markers = cvZ2.connectedComponents (sure fq)
markers = markers+1

markers[unknown==255] = @

markers = cv2.watershed(img ,markers)
img[markers == -1] = [255,0,0]
cv2.imshow ("img " , img)

YA



Ld

'S

Gl pgas o U as,S Jlesl T o, threshold < v wlos s 5SS slad a1 pgas Tl YU Jlis o
4>l 5051 Gy (6l o 02055 Josl ol (55, OPENING Shoe S, Jlozo! 55 68 (slp (oo 2] oy

s 3l S 1) T dilate SISe b onils aie) o 52 Ao oSl (sl b g Sl 5l plabsl g o)

Iyl erode Sl oS @ ails b a5 52 i) w5l slaub gos a5l liebl 5 s a5 4ol 50,51 Cvs sl
Marker g ,s 4 cog Jo 003,505 02 511, o 50 ol palael 4l (0051 Sy (g2 s 28l ilis b

iy S e S ol SUTE_fQ gas a5 T 54,5 (ulel » CONNectedCoponents() b el ;s )y
iy s )l Sl et sl et e el 10) il K g 1y (g olaad sl FRT a5 b5 ol 508 (35,5 S o
el B,k 31 (loael,o cualS &j90 4 el Slg3 13 YU jo L3 go plaS s S oo Jlade [T sl alyo 99,8

5 piSen oz 1o LI, markers s 5, ool slanlice oloo @ polaal 4ol o ol o Lz o5 olo JuSy
05585 G 5 S 50 sho |y iz e s polacli 4L 3> el UNKNOW 05 )5 a5 gla Sy
55,5 pslae e b wuiSn 30,8 1y (Bad)oasd =1 i 1y a8 pgas 5l ols JuSy Soles 50 oiSs 12l 1, o5

AR



Grab Cut p 4531
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grabCut (imag , mask , rect, bgd model , fgd mode, itration, type)
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cv.GC_BGD (0), cv.GC_FGD (1), cv.GC_PR_BGD (2) , cv.GC_PR_FGD (3)

L



b ot ob 4 LT et § 0508 o 1,3 colictul 3,90 0,531 09,0 ,0 a5 l,T 50 :Bgd model-fgd model
WSS G e he gl asle 5 (1,65) sl np.float64 &

Bles oo pasuinn ) 0,65l 1,5 olaws : [teration

ol il 50,8 b oad (6,18 wilis Sols o abituce S 1 oo w5 ol clz! 45 IS o asdis el ol : Type
Dy patin py Saez p bolge
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import cv2
import numpy as np

img=cv2.imread("pandal.jpg")

mask = np.zeros(img.shape[:2],np.uint8)
bgdModel = np.zeros((1,65),np.float64)

fgdModel = np.zeros((1,65),np.float64)

rect = (70,5 , 380 , 585)

img_rec=img.copy ()
img_rec=cv2.rectangle (img_rec, (70,5), (450,590) , (255,0,0))
cv2.imshow ("img whit rect", img_rec)

cv2.grabCut ( img , mask , rect , bgdModel , fgdModel , 5 , cv2.GC_INIT_WITH_RECT)

#mask2 = np.zeros(img.shape[:2],np.uint8)

#tmask2[ mask== 1 ]=255

#tmask2[ mask==3]=255

mask2 = np.where((mask==2)|(mask==0),0,255).astype('uint8")

img_cut=cv2.bitwise_and (img , img , mask=mask2)
cv2.imshow ("image Cut", img_cut)
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import cv2
import numpy as np

img=cv2.imread("pandal.jpg")

mask = np.zeros(img.shape[:2],np.uint8)

bgdModel = np.zeros((1,65),np.float64)

fgdModel = np.zeros((1,65),np.float64)

rect = (70,5 , 380 , 585)

cv2.grabCut ( img , mask , rect , bgdModel , fgdModel , 5 , cv2.GC_INIT_WITH_RECT)
mask2 = np.where((mask==2)|(mask==0),0,255).astype('uint8")
img_cut=cv2.bitwise_and (img , img , mask=mask2)
AR A R

# mask #
AR A R

mask_img=cv2.imread("mask.jpg",0)

mask [ mask_img==255]=1
mask [ mask_img==0]=0

cv2.grabCut ( img , mask , None , bgdModel , fgdModel , 5 , cv2.GC_INIT_WITH_MASK )
mask2 = np.where((mask==2)|(mask==0),0,255).astype('uint8")

img_cut=cv2.bitwise_and (img , img , mask=mask2)
cv2.imshow ("image Cut by Mask", img_cut)
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cornerHarris(img , block size , ksize , k) ->dst
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import cv2
import numpy as np

img=cv2.imread ( "chess.jpg")
gray=cv2.cvtColor (img , cv2.COLOR_BGR2GRAY)
gray= np.float32 (gray)
dst=cv2.cornerHarris( gray , 3 , 3, 0.04)

#for increas corner Area
dst = cv2.dilate(dst,None)

img[ dst > ©.1 * dst.max()] = [255,0,0]
cv2.imshow( " detect Corner

"

, img)
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goodFeaturesToTrack(img ,max corners , qualityLevel , minDistance ) -> cornerrs
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import cv2
import numpy as np

img=cv2.imread("cube.jpg")
gray=cv2.cvtColor( img , cv2.COLOR_BGR2GRAY)

#tdelete noise
gray =cv2.GaussianBlur (gray , (3,3) , ©0)

corners=cv2.goodFeaturesToTrack( gray , 60 , ©.05 , 20 )

for corner in corners:
X,y=corner[0]
img2=cv2.circle ( img , (x,y) , 5 , (100,0,200), thickness=-1 )

cv2.imshow( "corners image " , img2)
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import cv2

img=cv2.imread("bulding.jpg")
gray=cv2.cvtColor( img , cv2.COLOR_BGR2GRAY)

sift=cv2.xfeatures2d .SIFT_create ()
keyPoint=sift.detect ( gray , None)
outimg=cv2.drawKeypoints(gray, keyPoint,img)

cv2.imwrite('sift_keypoints.jpg',outimg)

import cv2

img=cv2.imread("bulding.jpg")
gray=cv2.cvtColor( img , cv2.COLOR_BGR2GRAY)

sift=cv2.xfeatures2d .SIFT_create ()
keyPoint=sift.detect ( gray , None)
outimg=cv2.drawKeypoints(gray,keyPoint,img ,flags=cv2.DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS)

cv2.imwrite('sift_keypoints.jpg',outimg)
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getExtended() ->boolretval / setExtended(bool extend)
getHessianThreshold() -> doubl retVal |/ setHessainThreshold( double thresh)
getNOctavelayers() —>intretVal / setNOctavelayers(int nOctavelayers )
getNOctaves() ->int retVal | setNOctaves(int nOctaves)
getUpright) -> bool retVal | setUpright(bool upright)
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import cv2
from matplotlib import pyplot as plt

img=cv2.imread ("img.jpg" , @)
outimg=img.copy ()

surf=cv2.xfeatures2d .SURF_create (6000)
kp , des =surf.detectAndCompute( img , None)

outimg=cv2.drawKeypoints ( img , kp , outimg , flags=cv2.DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS)

plt.imshow( outimg)
plt.show()
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import cv2

from matplotlib import pyplot as plt

img=cv2.imread ("img.jpg" , @)
outimg=img.copy ()

surf=cv2.xfeatures2d .SURF_create (7000)

surf.setUpright (True)

kp , des =surf.detectAndCompute( img , None)
outimg=cv2.drawKeypoints ( img , kp , outimg , flags=cv2.DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS)

plt.imshow( outimg)
plt.show()

print (“ kp len=" , len(kp))
print (“des shape=" , des.shap)

Lo cdl 608 Cax e oS bls upright o5 true Lyl Jle ;o wol (asiin a5 455 ylea

>>> kp len = 50

>>> des shape = (50 , 64)

# 64 elements
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FastFeatureDetector_create( [, threshold [, nonmaxSuppression [type 111 )
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FAST_FEATURE_DETECTOR_TYPE_V_\yY -¥
FAST_FEATURE_DETECTOR_TYPE_a_\s -t
tFAST S aulgi (o5 30 (B yxo
/ setThreshold(int threshold ) \-getThreshod()
v-getNonmaxSuppression() | setNonmaxSuppression(bool NonmaxSuppression)
v-getType( / setType()

import cv2
from matplotlib import pyplot as plt

img=cv2.imread ( "shape.jpg")
gray=cv2.cvtColor( img , cv2.COLOR_BGR2GRAY)

fast=cv2.FastFeatureDetector_create()
kp=fast .detect( gray , None)
gray=cv2.drawKeypoints(gray , kp , None , (0,0,255))

plt.imshow ( gray)
plt .show ()

print("point number" , len(kp))

print(" fast Th" , fast.getThreshold () )

print(" fast NonmaxSupprestion " , fast.getNonmaxSuppression () )
print(" fast Type" , fast.getType () )
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briefDescriptorExtractor_creat([,bytes])
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import cv2
img=cv2.imread ("Wall-E.jpg" , 9)

brief=cv2.xfeatures2d .BriefDescriptorExtractor_create()
surf=cv2.xfeatures2d .SURF_create()

kp=surf .detect (img , None)
kp,ds = brief .compute (img , kp)

print ( "brief size : ",brief.descriptorSize())
print ( "ds shape : " ,ds.shape)

139 dalss p) O g0 A (9,5

>>>
brief size : 32

ds shape : (4485, 32)
>>>
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s 0 COmpute() &b ;| descriptors
detect (image , mask ) -> keypoints

compute(image , keypoints) -> keypoints , descriptor e
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match (descriptors\ , descriptorsy ) -> matches

knnMatch (descriptors) , descriptorsy ,k ) -> matches
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import cv2

from matplotlib import pyplot as plt

imgl=cv2.imread("dollor.jpg",0)
img2=cv2.imread("image.jpg",0)

surf=cv2.xfeatures2d .SURF_create(1000)

kpl, desl=surf .detectAndCompute( imgl , None)
kp2, des2=surf .detectAndCompute( img2 , None)

bf=cv2.BFMatcher_create( cv2.NORM_L1)

matches=bf.match (desl , des2)

imgOut=cv2.drawMatches( imgl , kpl , img2 , kp2 , matches[©:20] , None ,
flags=cv2.DRAW_MATCHES_FLAGS_NOT_DRAW_SINGLE_POINTS)

plt.imshow(imgOut),plt.show()

cv2.imwrite ( "out.jpg" , imgOut)
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import cv2

from matplotlib import pyplot as plt

imgl=cv2.imread("dollor.jpg",0)
img2=cv2.imread("image.jpg",0)

surf=cv2.xfeatures2d .SURF_create(1000)

kpl, desl=surf .detectAndCompute( imgl , None)
kp2, des2=surf .detectAndCompute( img2 , None)

bf=cv2.BFMatcher_create( cv2.NORM_L1)
matches=bf.match (desl , des2 )

Min=matches [@].distance

for i in range(®@,len(matches )-1) :
if( matches[i].distance < Min):
Min=matches[i].distance

best=[]
for m in matches:
if( m.distance<= Min * 1.6):
best.append(m)

imgOut=cv2.drawMatches( imgl , kpl , img2 , kp2 , best[@:13] , None ,
flags=cv2.DRAW_MATCHES_FLAGS_NOT_DRAW_SINGLE_POINTS)

plt.imshow(imgOut),plt.show()
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import numpy as np

import cv2

from matplotlib import pyplot as plt
imgl=cv2.imread("dollor.jpg",0Q)
img2=cv2.imread("image.jpg",0)

surf=cv2.xfeatures2d .SURF_create()

kpl, desl = surf.detectAndCompute(imgl,None)
kp2, des2 = surf.detectAndCompute(img2,None)

bf = cv2.BFMatcher()
matches = bf.knnMatch(desl,des2, k=2)

good = []
for m,n in matches:
if m.distance < n.distance*0.8:
good.append([m])
elif n.distance < m.distance*0.8:
good .append ([n])

imgOut = cv2.drawMatchesknn(imgl,kpl,img2,kp2,good[0:10],None,flags=2)

plt.imshow(imgOut),plt.show()
cv2.imwrite ( "outKnn.jpg" , imgOut)
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FlannBasedMatcher(ndexParams , searchParams)
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FLANN INDEX KDTREE = 1
index params = dict(algorithm = FLANN INDEX KDTREE, trees = 5)
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FLANNINDEX LSH = 6

index params= dict (algorithm
table number = 12,

key size = 20,

multi probe level = 2)

FLANN INDEX LSH,

FLANNINDEX LSH = 6

index params= dict(algorithm = FLANN INDEX LSH,
table number = 6,

key size = 12,

multi probe level = 1)
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search params = dict (checks=x)
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import cv2
from matplotlib import pyplot as plt
imgl=cv2.imread("dollor.jpg",0)
img2=cv2.imread("image.jpg",0)
surf=cv2.xfeatures2d .SURF_create(1000)
kpl, desl=surf .detectAndCompute( imgl , None)
kp2, des2=surf .detectAndCompute( img2 , None)
T
FLANN_INDEX_KDTREE = 1
index_params = dict(algorithm = FLANN_INDEX KDTREE, trees = 5)
search_params = dict(checks=50)
flann=cv2.FlannBasedMatcher (index_params , search_params)
matches=flann.knnMatch ( desl , des2 , k=2 )
T i
good = []
for m,n in matches:

if m.distance < n.distance*0.8:

good.append([m])
#elif n.distance < m.distance*0.8:
#good .append ([n])

imgOut = cv2.drawMatchesknn(imgl,kpl,img2,kp2,good[0:10],None,flags=2)

plt.imshow(imgOut),plt.show()
cv2.imwrite ( "outKnn.jpg" , imgOut)
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findHomography( SrcPoint , dstPoint , method , ransanReprojThreshold ) -> homography , mask
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import cv2
import numpy as np
from matplotlib import pyplot as plt

imgl = cv2.imread("dollor.jpg",0)
img2 = cv2.imread("image.jpg",0)

sift = cv2.xfeatures2d.SIFT_create ()

kpl , desl = sift.detectAndCompute ( imgl , None)
kp2 , des2 = sift.detectAndCompute ( img2 , None)

FLANN_INDEX_KDTREE = 1

index_params = dict(algorithm = FLANN_INDEX_KDTREE, trees = 5)
search_params = dict(checks=50)

flann = cv2.FlannBasedMatcher ( index_params , search_params)

matches=flann .knnMatch ( desl , des2 , 2)

best=[]
for m,n in matches:

if m.distance < n.distance * 0.6 :
best.append( m )

B R S S e

src_pts = np.float32 ( [kpl[ m.queryIdx ].pt for m in best ]).reshape(-1,1,2)
dst_pts = np.float32 ( [kp2[ m.trainIdx ].pt for m in best ]).reshape(-1,1,2)

#find Homography
HM, mask= cv2.findHomography ( src_pts , dst_pts , cv2.RANSAC , 5)

#find opject in train image

h,w = imgl .shape

src = np.float32 ( [[0,0] , [0,h] , [w,h] , [w,@] ]).reshape(-1,1,2)
dst=cv2.perspectiveTransform ( src , HM)

#draw dst
imgOut = cv2.polylines(img2,[np.int32(dst)],True,255,3, cv2.LINE_AA)

plt.imshow(imgOut, 'gray'),plt.show()
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matchesMask = mask.ravel().tolist()

draw_params = dict(matchColor = (0,255,0), # draw matches in green color
singlePointColor = None,
matchesMask = matchesMask, # draw only inliers

flags = 2)
img3 = cv.drawMatches(imgl,kpl,img2,kp2,good,None, **draw_params)
plt.imshow(img3, ‘'gray'),plt.show()
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Ded a6k 03l MeanShift() sl lawgs w550 oyl

meanShift( src image , Windows , criteria) -> move count , widow
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Criteria = (condition , Max number of move , epsilon Moving)

Condition= cv2.TERM CRITERIA EPS | cv2.TERM CRITERIA COUNT
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import cv2
import numpy as np

cap = cv2.VideoCapture ( "video.mp4")

_,frame = cap.read ()

window = ( 210 , 190 , 30 , 60)

roi = frame [190 : 250 , 210 : 240 ]

cv2.imshow ( " first frame object" , roi)

hsv = cv2.cvtColor ( roi , cv2.COLOR_BGR2HSV )

hist = cv2.calcHist ( [hsv] , [@] , None , [180] , [9,180] )
cv2.normalize ( hist , hist , @, 255, cv2.NORM_MINMAX )

criteria = ( cv2.TERM_CRITERIA_COUNT | cv2.TERM_CRITERIA_EPS , 10 , 1)
cv2.imwrite ( " object.jpj", roi)

while (cap.isOpened()) :
_,frame = cap.read ()
hsv = cv2.cvtColor ( frame , cv2.COLOR_BGR2HSV )
backProjrct = cv2.calcBackProject ( [hsv] , [@] , hist, [0,180] , 1)

_,window = cv2.meanShift ( backProjrct , window , criteria )

X,Y,W,h = window

cv2.rectangle ( frame , (x,y) , (x+w , y+h) , (255,0,0) , thickness=1)

cv2.imshow ( " video" , frame )
key=cv2.waitKey (5)

if key == 27 :
break

elif key!=-1 :
cv2.imwrite ( str(key)+

".jpg" , frame)
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import numpy as np
import cv2

cap = cv2.VideoCapture('slow.flv")

# take first frame of the video
ret,frame = cap.read()

# setup initial location of window
r,h,c,w = 250,90,400,125 # simply hardcoded the values
track_window = (c,r,w,h)

# set up the ROI for tracking
roi = frame[r:r+h, c:c+w]
hsv_roi = cv2.cvtColor(roi, cv2.COLOR_BGR2HSV)

roi_hist = cv2.calcHist([hsv_roi],[0],None,[180],[0,180])
cv2.normalize(roi_hist,roi_hist,0,255,cv2.NORM_MINMAX)

# Setup the termination criteria, either 10 iteration or move by atleast 1 pt
term_crit = ( cv2.TERM_CRITERIA_EPS | cv2.TERM_CRITERIA COUNT, 10, 1 )

while(1):
ret ,frame = cap.read()

if ret == True:

hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)

dst = cv2.calcBackProject([hsv],[0],roi_hist,[0,180],1)

# apply meanshift to get the new location

ret, track_window = cv2.CamShift(dst, track_window, term_crit)
# Draw it on image

pts = cv2.boxPoints(ret)

pts = np.inte(pts)

img2 = cv2.polylines(frame, [pts],True, 255,2)
cv2.imshow('img2"',img2)

k = cv2.waitKey(60) & oxff
if k == 27:
break

cv2.destroyAllWindows ()
cap.release()

Yva



YA



Optical flowpa 4951
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calcOpticalFlowPyrLK ( previmg , nextlmg , prevPts , nextPts , status , err , winSize , Maxlvl ,
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Aol g A xS K5 slad o wbaS (LS w8 L pgas previmg e

Aok g A S Sy slad o b aS b S L peas nextimg e

XY Shgo 4 b alass o Olaise oS JLis pedlys> o a5 (L8 0,8 0 by Olaise lo e prevPts e

~ )f‘ W ML?!A P9 )J?AJ L as 5999 blas Qo> Slaise - NextPts o
Soposlal Ko il b (29,5 9 (699,9 blis olass .05 solazw! OPTFLOW_USE_INITIAL_FLOW
g dalyS ply (29,5 9 53959

WD JL.:O alass 9 \.\JL’ aolol u.gl.lo) Xy )f‘ alads L: pais ‘L;j"w S® Lg‘).) 9 Cewl Curog g§>9)'> )L)).g :Status e
.\.\J‘Q;GA).} WCorog )‘o).g 5o A.L:.bu] 6|).3 |) . )‘A.b;a S50 Q%‘).:.é)és \ )‘J.b;n

‘)&}6)50)‘&‘&94&‘»);‘5&)[) ‘)UQ>)L.\.G.¢ calags L:)M 5(;).:5)96549;4\.»;‘ o Uas ‘_;>5).> )lo).sErl’ L
51D 0gh sed iy a5 s calais o gl el alad Sbo, ais, slabais gl 5105 odas flags yul)l jo o)lss o0
(D9 0 o3liiwl (69,190 iz 0,5 lay (sl StAtUs sl

5@0)2‘5%‘&LMjﬁio)}a@ZQf)}&;rgq)aﬂ‘dl}]a)m)o}?-Bwo%c}l&‘:WinSize L4
gl S )m b 5 e
S oo ema 1y JuSn bl 2 88 > Ol JBlao pgus (6399 9 ©5 2 Slas e Se p9 (6999 «
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import cv2
import numpy as np

cap = cv2.VideoCapture(0)

shiTomasiParams = dict ( maxCorners = 100 , qualitylLevel = 0.3 , minDistance = 5 , blockSize

)
lkParams = dict( winSize = (15,15),maxLevel = 2, criteria = (cv2.TERM_CRITERIA_EPS |

cv2.TERM_CRITERIA_COUNT, 10, 0.03))

while 1:
ret ,frame = cap.read ()
frameGray = cv2.cvtColor ( frame , cv2.COLOR_BGR2GRAY )

prevPts = cv2.goodFeaturesToTrack ( frameGray , **shiTomasiParams )

for point in prevPts :
frame = cv2.circle ( frame , tuple(point.ravel()) , 2 , (0,0,255) , thickness=-1)

cv2.imshow ( " WebCam " , frame )

key = cv2.waitKey (5)

if key == 32 :

oldgray = frameGray.copy()
while 1 :

ret ,newFrame = cap.read ()
newgray = cv2.cvtColor ( newFrame , cv2.COLOR_BGR2GRAY )

newPts, status , err = cv2.calcOpticalFlowPyrLK ( oldgray , newgray , prevPts , None ,
**]1kParams )

correctPts = newPts [ status == 1 ]
for point in correctPts :

newFrame = cv2.circle ( newFrame , tuple(point.ravel()) , 2 , (0,100,255) , thickness=-1)

cv2.imshow ( " WebCam " , newFrame )

key = cv2.waitKey (30)

oldgray = newgray.copy()
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creatBackgrpundSubtractorMOG ( history , nmixturs , backgroundRatio , noiseSigma ) -> mask
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import cv2

cv2.VideoCapture (9)
cv2.bgsegm.createBackgroundSubtractorMoG ()

True :

ret,frame = cap.read ()
forcegroundMask = bgs.apply ( frame )

result = cv2.bitwise_and ( frame , frame , mask = forcegroundMask )
cv2.imshow ( "mask" , forcegroundMask )

cv2.imshow ( "forceground" , result )

cv2.imshow ( "orginall " , frame )

cv2.waitKey (30)
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creatBackgrpundSubtractorMOGY ( history , varThreshold , detectShadow ) -> mask
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import cv2

cv2.VideoCapture (0)
cv2.createBackgroundSubtractorMOG2 ()

True :

ret,frame = cap.read ()
forcegroundMask = bgs.apply ( frame )

result = cv2.bitwise_and ( frame , frame , mask = forcegroundMask )
cv2.imshow ( "mask" , forcegroundMask )

cv2.imshow ( "forceground" , result )

cv2.imshow ( "orginall " , frame )

cv2.waitKey (30)
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creatBackgrpundSubtractorMOG (initialzationFrames , decisionThreshold ) -> mask
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import cv2

cap = cv2.VideoCapture (0)

kernel = cv2.getStructuringElement(cv2.MORPH_ELLIPSE, (3,3))
fgbg = cv2.bgsegm.createBackgroundSubtractorGMG()

while(1):
ret, frame = cap.read()
fgmask = fgbg.apply(frame)
fgmask = cv2.morphologyEx(fgmask, cv2.MORPH_OPEN, kernel)
cv2.imshow('frame', fgmask)
cv2.waitKey(30)
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numpy.random.randint(low , high , size )
pltscatter(x,y, Scaller, color , marker shape)

import cv2
import numpy as np
from matplotlib import pyplot as plt

#tset 25 numbers of (x,y)
trainData=np.random.randint (@ , 100 , (25,2)).astype (np.float32 )

#set 25 numbers of (class number)
responses=np.random.randint (@ , 2 , (25,1)).astype (np.float32 )

red=trainData [ responses.ravel()==0]
blue=trainData [ responses.ravel()==1]

plt.scatter ( red[:,0] , red[:,1], 80 , 'r
plt.scatter ( blue[:,0] , blue[:,1], 80 , 'b'
plt.show ()
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Sgis o0 dmogi ROW_SAMPLE o=, x| jo a5 WS Laseino |y o> » : Flages
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findNearest (sample , k) -> retVal , result , neighbors , dist
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newcomer = np.random.randint(0,100,(1,2)).astype(np.float32)
plt.scatter(newcomer[:,0],newcomer[:,1],80,'g"','0")

#creat knn and train & use

knn = cv2.ml.KNearest_create()

knn.train(trainData, cv2.ml.ROW_SAMPLE, responses)
_,result,neighbors , dist =knn.findNearest ( newcomer , 3 )
print( " result : " , result )
print( " neighbors : " , neighbors )
print( " dist : " , dist )

plt.show ()
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RESTART: C:\Users\Amir PC\Desktop\TxV.py

result : [[0.]]
neighbors : [[0. 1. 0.]]
dist : [[16. 61l. 64.]]

&l 09 wlys al,T &0 4 5 findNearest() sl slo 5,5 sl bl 5l ol )] ki S sl> 4, Sample 3

sl SAMPlE Jol aslys j0 a5 cowl (gl alais 4y by o as dist , result , neighbors sla 9,5 51 sl alyo Jle

# 10 new comers
newcomers = np.random.randint(0,100,(10,2)).astype(np.float32)

ret, results,neighbours,dist = knn.findNearest(newcomer, 3)
# The results also will contain 10 labels.
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import cv2
from matplotlib import pyplot as plt
import numpy as np

img=cv2.imread ("digits.png")
gray=cv2.cvtColor (img,cv2.COLOR_BGR2GRAY)

#split image to 50*100 picture
cells = np.array ([np.hsplit(row , 100 ) for row in np.vsplit (gray,50)])

#divide data to train and test and reshape
train=cells[:, ©:50].reshape (-1,400).astype(np.float32)
test =cells[:,50:100].reshape (-1,400).astype(np.float32)

#creat lable for train and test data

k = np.arange(10)

train_labels = np.repeat(k,250)[:,np.newaxis]
test_labels = train_labels.copy()

#trian and test machin

knn=cv2.ml.KNearest_create()

knn.train (train ,cv2.ml1.ROW_SAMPLE , train_labels)

retval , result , neighbors , dist= knn.findNearest( test , k=5)

#tcalc accuracy of machin learning

matches= ( result==test_labels)
correstNum=np.count_nonzero(matches)
testNum=len(test)

accuracy = (correstNum/testNum)*100

print ( " accuracy of machin learning " , accuracy)

#Accuary is 91.7%

slo 0ols ylgies criomad Cawl 00ls a1 o, VY (6 S0l a5 .l oo oolel Lo a5 0,90 4l Gl oS sl o

Sges oolatul oyl 5l o9 5Ls o5 12 90,5 0,33 pj oS L, Knn

np.savez('knn_data.npz',train=train, train_labels=train_labels)

# Now load the data
with np.load('knn_data.npz') as data:

print( data.files )
train = data['train']
train_labels = data['train_labels']
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http://archive.ics.uci.edu/ml/datasets/Letter+Recognition

import cv2 as cv

import numpy as np

import matplotlib.pyplot as plt

# Load the data, converters convert the letter to a number

data= np.loadtxt('letter-recognition.data', dtype= 'float32', delimiter = ',',
converters= {0: lambda ch: ord(ch)-ord('A')})

# split the data to two, 10000 each for train and test

train, test = np.vsplit(data,2)

# split trainData and testData to features and responses

responses, trainData = np.hsplit(train,[1])

labels, testData = np.hsplit(test,[1])

# Initiate the kNN, classify, measure accuracy.

knn = cv.ml.KNearest_create()

knn.train(trainData, cv.ml.ROW_SAMPLE, responses)

ret, result, neighbours, dist = knn.findNearest(testData, k=5)

correct = np.count_nonzero(result == labels)

accuracy = correct*100.0/10000

print( accuracy )
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def deskew(img):
SZ=20
m = cv2.moments(img)
if abs(m['mu@2']) < 1le-2:
return img.copy()
skew = m[ 'mull’]/m[ 'mu@2']

M = np.float32([[1, skew, -0.5*SZ*skew], [0, 1, ©]])
img = cv2.warpAffine(img,M, (SZ, Sz),flags=affine_flags)

return img
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Magnitude , angle = cvy.cartToPolar(x ,y)

A;SLs,o;,.:SJSJ.:.BJAg)i.léjljLQQTL;Lmql)ogoxi‘,.owjo@lswl:zip()@ls
Listy=zip (list) , listy)

List\=[ Y ,¥,0,v]l listy=[y,e,6, Al > listrt=[.,7), 95, 05, VM1
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Bincount (array , weights , min_len)

39,9 41,1 Array

o 39 d o S 30y glr 4 Sl el 4o 0l e AT sk sl asb o] Jsk 5 s o35 41,1 : Weight
SIS oz ool |y Weights )T o s sladslys )0 04590

WS o paseine |y (> ,5 wl)] Job J8la>: Min_len

s Jle
>>> arr = [ 2,1,3,1,0,2,2]
>>> Bin = np.bincount ( arr )
>>> Bin

array([1, 2, 3, 1], dtype=int32)

J>'T($J|9Yﬁ|ﬁp&4i|)omm.)\o&oxsow‘\ sy ey gl Jlade G eyl ;oo SELYL cud o

>>> arr = [ 1,3,4,1,3,0,3]

>>> wei = [ 5,10,8,12,9,6,11]
>>> Bin =np.bincount( arr ,wei)
>>> Bin

array([ 6., 17., 0., 30., 8.])
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>>> arr = [ 1,3,4,1,3,0,3]

>>> wei = [ 5,10,8,12,9,6,11]

>>> Bin =np.bincount( arr ,wei , 8)

>>> Bin

array([ 6., 17., ©., 30., 8., 0., 0., 0.])
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def hog(img):
gx = cv2.Sobel(img, cv2.CV_32F, 1, 0)
gy = cv2.Sobel(img, cv2.CV_32F, 0, 1)
mag, ang = cv2.cartToPolar(gx, gy)
bins = np.int32(bin_n*ang/(2*np.pi)) # quantizing binvalues in (0@...16)

bin_cells = bins[:10,:10], bins[10:,:10], bins[:10,10:], bins[10:,10:]

mag_cells = mag[:10,:10], mag[1l@:,:10], mag[:10,10:], mag[le:,10:]

hists = [np.bincount(b.ravel(), m.ravel(), bin_n) for b, m in zip(bin_cells, mag_cells)]
hist = np.hstack(hists) # hist is a 64 bit vector

return hist
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import cv2
import numpy as np

SZ=20
bin_n =

#

def deskew(img):
m = cv2.moments(img)
if abs(m['mue2']) < le-2:
return img.copy()
skew = m[ 'mull’']/m[ ‘'mue2’]
M = np.float32([[1, skew, -0.5*SZ*skew], [0, 1, ©]])
img = cv2.warpAffine(img,M, (SZ, SZ),flags=cv2.WARP_INVERSE_MAP|cv2.INTER_LINEAR)
return img

hog(img):
gx = cv2.Sobel(img, cv2.CV_32F , 1, 0)
gy = cv2.Sobel(img, cv2.CV_32F , 0, 1)
mag, ang = cv2.cartToPolar(gx, gy)
bins = np.int32(bin_n*ang/(2*np.pi)) # quantizing binvalues in (0...16)
bin_cells = bins[:10,:10], bins[10:,:10], bins[:10,10:], bins[10:,10:]
mag_cells = mag[:10,:10], mag[1l@:,:10], mag[:10,10:], mag[10:,10:]
hists = [np.bincount(b.ravel(), m.ravel(), bin_n) for b, m in zip(bin_cells, mag_cells)]
hist = np.hstack(hists) # hist is a 64 bit vector
return hist
#

img = cv2.imread( "digits.png" ,0)
cells = np.array([np.hsplit(row,100) for row in np.vsplit(img,50)])

train_cells=cells[:,0:50]
test_cells =cells[:,50:100]

deskeweds = [list(map(deskew,row)) for row in train_cells]
hogdata = [list(map(hog,row)) for row in deskeweds]

trainData = np.float32(hogdata).reshape(-1,64)
responses = np.repeat(np.arange(10),250)[:,np.newaxis]
#

= cv2.ml.SVM _create()
.setKernel(cv2.ml.SVM_LINEAR)
.setType(cv2.ml.SVM_C_SVC)

.setC(2.67)

.setGamma(5.383)

.train(trainData, cv2.ml.ROW_SAMPLE, responses)
.save('svm_data.dat")

#

deskeweds = [list(map(deskew,row)) for row in test_cells]
hogdata = [list(map(hog,row)) for row in deskeweds]
testData = np.float32(hogdata).reshape(-1,bin_n*4)

_,result = svm.predict(testData)

mask = result==responses
correct = np.count_nonzero(mask)
print(correct*100.0/result.size)
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import cv2
import numpy as np
from matplotlib import pyplot as plt

# creat sample data
np.random .randint ( 25,100 , 25)
np.random .randint ( 175,255 , 25)

np.hstack ((x,y))
z.reshape ( (50,1) )
np.float32(z)

.hist ( z , 256 , [0,256] )
plt.show ()

# Kmean algoritm
criteria = ( cv2.TERM_CRITERIA_COUNT | cv2.TERM_CRITERIA_EPS , 10 , 0.1 )

compactness,labels,centers = cv2.kmeans ( z , 2 , None , criteria , 10 ,
cv2.KMEANS_RANDOM_CENTERS)

z [ labels==0 ]

z [ labels==1 ]

.hist ( A, 256 , [0,256] , color = 'red' )
.hist ( B, 256 , [0,256] , color = 'blue' )
.hist ( centers , 256 , [0,256] , color = 'y')
.show ()
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Features
Height Weight
Person 1 H1 w1
Person 2 H2 W2
Person 50 H50 W50

import numpy as np
import cv2 as cv

from matplotlib import pyplot as plt
np.random.randint (25,50, (25,2))
np.random.randint (60,85, (25,2))

np.vstack((X,Y))
= np.float32(2)

criteria = (cv.TERM_CRITERIA_EPS + cv.TERM_CRITERIA_MAX_ITER, 10, 1.0)

ret,label, center=cv.kmeans(Z,2,None,criteria, 10, cv.KMEANS_RANDOM_CENTERS)

Z[label.ravel()==0]
Z[label.ravel()==1]

.scatter(A[:,0],A[:,1],cC 'b")

.scatter(B[:,0],B[:,1],c = 'r")
.scatter(center[:,0],center[:,1],s = 80,c = 'y', marker = 's")
.xlabel('Height'),plt.ylabel( 'Weight")

.show()
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import numpy as np
import cv2

cv2.imread('dragon.jpg')
img.reshape((-1,3))
np.float32(z)

criteria = (cv2.TERM_CRITERIA_EPS + cv2.TERM_CRITERIA_MAX_ITER, 10, 1.0)
K =2
components, label, center=cv2.kmeans(Z,K,None,criteria, 10, cv2.KMEANS_RANDOM_CENTERS)

center = np.uint8(center)

result=[]

for 1 in label :
result.append (center[1])

result = np.array ( result)

result = result.reshape((img.shape))

cv2.imshow('res2',result)
cv2.waitKey(0)

cv2.imwrite ( "image" + str(K) +
cv2.destroyAllWindows ()

".jpg" , result )
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import numpy as np

import cv2

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
eye_cascade = cv2.CascadeClassifier('haarcascade_eye.xml")

img = cv2.imread('sachin.jpg")
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

faces = face_cascade.detectMultiScale(gray, 1.3, 5)

for (Xx,y,w,h) in faces:

cv2.rectangle(img, (x,y), (x+w,y+h), (255,0,0),2)
roi_gray = gray[y:y+h, x:x+w]
roi_color = img[y:y+h, x:x+w]
eyes = eye_cascade.detectMultiScale(roi_gray)

for (ex,ey,ew,eh) in eyes:
cv2.rectangle(roi_color, (ex,ey), (ex+ew,ey+eh), (0,255,0),2)
cv2.imshow('img"',img)
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pip install d1ib
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pip install

https://pypi.python.org/packages/da/06/bd3e241c4eb0a662914b3b4875fc52dd176a9db0d4a2¢c915ac2ad8800e9e/dli
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pip install face recognition
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import face_recognition

picture_of_me = face_recognition.load_image_file("me.jpg")
my_face_encoding = face_recognition.face_encodings(picture_of _me)[0]

# my_face_encoding now contains a universal 'encoding' of my facial features that can be
compared to any other picture of a face!

unknown_picture = face_recognition.load_image file("unknown.jpg")
unknown_face_encoding = face_recognition.face_encodings(unknown_picture)[0]

# Now we can see the two face encodings are of the same person with ~compare_faces™!
results = face_recognition.compare_faces([my_face_encoding], unknown_face_encoding)
if results[@] == True:

print("It's a picture of me!")

else:
print("It's not a picture of me!")

#face_locations = face_recognition.face_locations(image)
# boxes = face_recognition.face_locations(rgb, model=args["detection_method"])
#encodings = face recognition.face encodings(rgb, boxes)
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