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ubuntu Windows

raspberry pi

Windows sl e OpenCy 4o Cunl & )b )
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) Python(xy) 2.7.10.0 Setup - ] X

; Choose Users
* python(x.y) Choose for which users you want to install Python(x,y) 2.7.10.0.

Select whether you want to install Python(x,y) 2.7.10.0 for yourself only or for all users of
this computer. Click Next to continue.

(®) Install for anyone using this computer

(O Install just for me

Python{x, v}, the Python Distribution made by Scientists For Scientists
<Back | MNext> | | Cancel

) Python(xy) 2.7.10.0 Setup = X
R . Choose Components
* python(x.y) Choose which features of Python(x,y) 2.7.10.0 you want to
install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: N
Or, select the optional
components you wish to
install:
Description
Space required: 627.5MB Pasition your mouse over a component to see its
description.

Python{x, v}, the Python Distribution made by Scientists For Scientists

| <Bak [ mext> | | cancel

python 43l :yo> OpenCy duso we zead! LoMe 399 (w0 WSTG
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) Python(xy) 2.7.10.0 Setup - O X

; Choose Components
- * python(x.y) Choose which features of Python(x,y) 2.7.10.0 you want to
install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: v1
Or, select the optional ox_Freeze 4.3.4-4 A
components you wish to
install: )
v| pyparsing 2.0.3-4
Veusz 1,23.1-15
: pandas 0.16.2-15 >
{ = D
Description
Space required: 627.5MB OpenCV is the Intel image processing library with

Computer Vision algorithms. {(dependencies:

Python(x,y), the Python Distribution made by Scientists For Scientists

| <gack [ met> ]| | concel

) Python(xy) 2.7.10.0 Setup -

; Choose Install Location
‘ * python(x.y) Choose the folder in which to install Python{x,y) 2.7.10.0.

Setup will install all Python(x,y) components in the following folder.
Installation folders of induded packages may be customized (see previous page).

To install in a different folder, dick Browse and select another folder. Click Next to continue.

Python(x,y) Base Installation Directory

| C: \Program Files (x86) | Browse...

Space required: 627.5MB
Space available: 289.9GB

Pythonix,y), the Python Distribution made by Scientists For Scientists

<Back [ mext> | cancel
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Ubuntu Laidl! el e OpenCy Liso s da b .Y

oaidy by Debian — Ubuntu — mint  Jte uSiw) dolil le openCV e b
zol !l Oledgiuo o pre-compiled 3l Silaloll cwass 3> o Sl ol
:%,JL"Jl ol iy po QT gf&g 9@91 ELBJ I P Mo

lIS sudo apt-get install libopencv-dev python-opencv

ke Joasdd| 3Gkl sda adis) Ll (e 4y puaall clilll Compile das (b 08 (A 4l 43y skl
K] o dend Eaus]

A Claladll LS, o8 Terminal el sY| J.b.wclﬂ

eladl (package) SEYUNRES;

$ sudo apt-get update

$ sudo apt-get upgrade

yshodl Silgal s

|I$ sudo apt-get install build-essential cmake git pkg-config

JPEG, PNG, TIFF S dalxsoll ypall #lil 8513 syt L1 a5l zlisOpenCy duSo

|I$ sudo apt-get install libjpeg8-dev libtiff4-dev libjasper-dev libpngl2-dev

.0penCv &sSe slol RS PRSIV RIS ) FUEIFCL ON | INSWPST)

$ sudo apt-get install libatlas-base-dev gfortran

Loy 5 I Ol cwaidy python e 8)1s] oo Josumol! PIP et

$ wget https://bootstrap.pypa.io/get-pip.py

$ sudo python get-pip.py

$ sudo pip install virtualenv virtualenvwrapper

$ sudo rm -rf ~/.cache/pip




ER  swoeo | B

# virtualenv and virtualenvwrapper
export WORKON_HOME=SHOME/.virtualenvs

source fusr/local/bin/virtualenvwrapper.sh

ES source ~/.bashrc

|I$ mkvirtualenv cv

python 2.7 coeas

’!S sudo apt-get install python2.7-dev

python J>ls Numpy &Ko coai

|I$ pip install numpy

OpenCv 4sSo Js 35

Scd~
$ git clone https://github.com/Itseez/opencv.git
$ cd opencv

$ git checkout 3.0.0

opencv_contrib J.g je8)

839290 IS I (SIFT, SURE, etc.) Jio mlsdl am alusuinl pdaind (3> doddctuiw
.0penCV 3.0 wuzdl jluodl 3 ldi> o3 o5 OpenCv duSo) 2.4.X syl b

Scd~
$ git clone https://github.com/Itseez/opencv_contrib.git
$ cd opencv_contrib

$ git checkout 3.0.0



https://github.com/opencv/opencv_contrib

$ cd ~/opencv
S mkdir build
$ cd build
$ cmake -D CMAKE_BUILD_TYPE=RELEASE \
-D CMAKE_INSTALL_PREFIX=/usr/local \
-D INSTALL_C_EXAMPLES=ON \
-D INSTALL_PYTHON_EXAMPLES=ON \
-D OPENCV_EXTRA_MODULES_PATH="~/opencv_contrib/modules \

-D BUILD_EXAMPLES=ON ..

$ make

V 3.0 [Running]

Terminal 1 @] = ) 221pm 1%

adrian@cv3testbox: ~fopencv/build

Built target opencv_imgproc
Built target opencv_imgcodecs_pch_dephelp
Built target pch_Generate_opencv_imgcodecs

Built target opencv_imgcodecs

Built target opencv_highgui_pch_dephelp
Built target pch_Generate_opencv_highgui
Built target opencv_videoio_pch_dephelp
Built target pch_Generate_opencv_videoio

—

Built target opencv_videoio

Built target opencv_highgui
Built target opencv_ts

] Built target opencv_perf_core_pch_dephelp
Built target pch_Generate_opencv_perf_core

Built target opencv_perf_core
Built target opencv_test_core_pch_dephelp
Built target pch_Generate_opencv_test_core

—rm—

Built target opencv_test_core
Built target opencv_flann_pch_dephelp
Built target pch_Generate_opencv_flann

—rm—

Built target opencv_flann
Built target opencv_test_flann_pch_dephelp
Built target pch_Generate_opencv_test_flann

—

GODEPDDO N

Built target opencv_test_flann
Built target opencv_perf_imgproc_pch_dephelp
Built target pch_Generate_opencv_perf_imgproc

— e

Built target opencv_perf_imgproc
Built target opencv_test_imgproc_pch_dephelp
Built target pch_Generate_opencv_test_imgproc

., e

o1 3

BOFL I mD D Elefrse




S sudo make install

$ sudo Idconfig

$ cd ~/.virtualenvs/cv/lib/python2.7/site-packages/

$ In -s Jusr/local/lib/python2.7/site-packages/cv2.so cv2.so

o JSiu OpenCv &ue slaeh lod Jo sl ol

$ workon cv

S python

>>> import cv2

>>> cv2.__version__

'3.0.0'

Terminal i B = o 237PM %

- adrian@cv3testbox: ~
l | (cv)adriangcv3testbox:~$ python
Python 2.7.6 (default, Mar 22 2014, 22:59:56)
[GeC 4.8.2] on linux2
Type "help”, "copyright", "credits” or "license" for more information.
> import cv2
2.__version__

BooPEd @6Left®

:)..\..a.o.”

/http://www.pyimagesearch.com/2015/06/22/install-opencv-3-0-and-python-2-7-on-ubuntu
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NanoPi ;| OrangePi sl BegalBone Jio i) play Jos d>g) gi Jloinl Loy L
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WWwWWw.pyimagesearch.com
http://www.pyimagesearch.com/2015/10/26/how-to-install-opencv-3-on-raspbian-jessie/
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S zbos S olsSl o Jb Il oS Al po didye B Lol oda
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QB Comlgzdl doxop wzd 1Yl 5 Bl o Jolad] agll Slexly (g xSIY
Al S 339 L3S LY o] DKo (Sl s ilEdas

Java g ++C a0 JolSHI v

B30 (lale) Dby Kes s ol Elelis dxy od Jou3 ¥

LI L) aslsd ro Jolasll

Oracle, sybase , PostGres, mSQL , persistence , dbm v

python &z &bl

Al Gl pudo

3yl lluid ol (cu,Ku) e 3 LoiliS 1ok o8 ool Jos &lKels ostils &) 5l
S o abaad iSey sy Sleladl il b Gisb o LlS 558 L) oualiveg
835>50)| IDLE &gyl le (a0 brally aliaid eliSos ol python &S s 8,40e olsYl
-python et §Ke 3

74 Python Shell - m} x

File Edit Shell Debug Options Windows Help
Python 2.7.10 (default, May 23 2015, 09%:40:32) [MSC v.1500 32 bit (Intel)] on win32 ;I

Type "copyright”, "credits" or "license ()" for more information.
I REESTART

>>>

> |




LIS STy yolg¥l o pesdl basd . els¥l s (o Gsldl o mo Jolatd] bl Luasess
&JWI 8y5.all 3 LS python

B jolgill azgs - python — O *

Microsoft Windows [Uersion 10.8.143931]
{c) 2016 Microsoft Corporation. All vrights reserved.

C=~Users~ASUS >python
Python 2.7.180 {(default. May 23 2015, A9:48:32> [MS3C v.158@ 32 bit <{Intel>] on win32

Type "help'. “copyright". “credits" or “license" for more information.
B

ddl oy dsun sl

/https://www.sublimetext.com

800 | | Package Control.py Gl

Main.sublime-menu Package Control.py Default.sublime-commands x example-pac

def get_packages(self, repo):
self.fetch_channel()
self.channel_info
Fal
self.channel_info.get('packages', False)
Fals
self.channel_info['packages'].get(repo, False) False:

output
package self.channel_info['packages'] [repol:
copy = package.copy()

platforms = copyl'platforms*].keys()
sublime.platform() platforms:
copy['downloads'] = copyl['platforms'] [sublime.platform()}]
k! platforms:
copy['downleads'] = copyl['platforms']['+']

copy['platforms']

copy['url'] copy [ ' homepage ']
copy ['homepage ']

INSERT MODE, Line 1, Column 1 Spaces: 4


https://www.sublimetext.com/

Gl ¥l & lload |
231 LS 3,k oo clidg Hello World "ol Lgsl Lo " dlo (o,al zrol e Jol oins

W 8ysall Jio Lo e o odl Aol o3 print
print " Hello World "

Enter»J.ch 3 20) |ysd doeil| )leas&wluswbﬁmulm

tds b | ldond |

Enter hiol o3 141 S|

Fry 1+l
2

Ozhb Y P oyo)272-1 LS|

}>> 2%2-1

US| JUELON | FW TR
(ah0s3 = praroll) ol HUS 52 dles el Lo JS oobldl &) (5 0By miio (sl iy pul
sitoll ol o3 print CaSS paxodl dond (2,405

X=2
print x

»xx ow = 2
>3» print x
2

b33
— " ol aygizey I SN = 63 ppanall ouol S (Mloz 51 AolS) doadd] ol ppiiod] i)
: o ol doud o " lode i Y

myName = "Khaled"
print myName

>>> myMame "Khaled"'
>»¥ print myName

Khaled
30
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WS S0 e ladd] pundioll u 8ileo yols¥1 dui (b (sl Liodienusl diylud) AlieYl 3
Jonls yudoll & 3,701 lio g ¥ &0 guolp LS Zliomind didi> o)l i Lodss
S S By30 o lhimg ALl LolgYl i LSy (osai 5,z sl plazinl ikey 1o
o5 e sl pluasal diker) oshldl ol grox Szl 52 Py slaxely (Lai ko)

(Sublime — ATOM — Notepad++ Jiw

UxoJl J51s sum.py wa Y UN| [N ZY-ES uaﬂ|%45|95¢ wesadl e &AUH éﬁl

.C:\Users\ASUS
(b sl ﬁmmj\ ol ako Juy w2 ¢« SIS puiiuoll owl 92 ASUS)
[&f CAUsers\ASUS\sum.py - Notepad-++ — O x
File Edit 5earch View Encoding Language Settings Macre Run  Plugins
Window 7 X
o = s s & | 2 i g % x| L =
Jsum.wdl
1 x=3
2 y=1+2
2 sum=x+y
4 print sum
Ln:3 Col:8 Sel:0|0 Dos\Windows ANSI INS
o)y go2d 2ol )

X=3
y=1+2
sum=x+y
print sum

C:sUserssASUS >puthon sum.py
6

C:sUserssASUS>

=Sy )Alga|)hwéé|@ou)fj|w
python sum.py




dlediwly U & p2d el
S 5 Bgllanll D pitall Logd 3085 (o 85 F QI ol 5 o lef o1 3G b oo
LW it 1 lg¥ CaS o ol I 5g (1) il

def =um() :
w=3
y=1+2
sum=x+y
print sum

sum ()

Bshan by 2 2ol )

ddghas 58 Bl 8ypally ypall mo Jolatine WY Dlssaaoll g livine

ol sleusnly bod 5.(2,4,7,9] poladl Llo sgiigarray lpouwl ddgaco iy polin
Agaacll Y ani s sl

Numpy &Koy Bltwdl ddsdao by 2 20l
rolddl o goiigarray  lowl d3siac Ld,e oF Numpy dsSo ol piwl bod Yy
RCI-EN] g“’.‘3 Y oaui s L5.:\.” yasal] sledswl Lo (°5 .(2,4,7,9]

> import numpy
np.array([2,4,7,9])
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HEXTL]
D AJU wlsdl @b s leladsg Lo ,o9 8y5all 851,38 olas
cv2.imread(), cv2.imshow(), cv2.imwrite()

. MatplotlibdsKe o il 31 ,b o8 8yl (2,8 &y ,b cpuansxd
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import numpy as np
import cv2
img = cv2.imread('gift.jpg’,0)
cv2.imshow('image’,img)
cv2.waitKey(0)
cv2.destroyAllWindows()
I
i image - (] X
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import numpy as np
import cv2

(Logileuswls pgiiw Lo3ls) Numpy duiSog OpenCv &S sle sl lod &1l 3
img = cv2.imread('gift.jpg’,0)

Img oliyow jpiso B WUy cv2.imread() ,odl 5 b oS 8y5.all 8¢ 3y Lo
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dimread() oWz,
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() 08y £315) &dlads (9 dolSJ) IsIYL 8y5.001 T3 lolino cv2.IMREAD_COLOR @
(+ 035 £3K) s3loJI (yslls 8y5.001 131 lolino cv2.IMREAD_GRAYSCALE @
£315) &dlads ro Aol oYL 8ysall 18] lolins cv2.IMREAD_UNCHANGED o

(- 3
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cv2.imshow('image’,img)
Cv2.imshow 31 5 b o 8yl Lo pns liod
:imshow () oW1z i
8y9:0)) lgale (o s I 338N ol 52 J5¥I ppioll
8y9.dl 31,8 @Us.b g3.315.” JUEToN|
cv2.waitKey(0)
oI iy ol ) msdy Buodl 0d slgil dasy Ao ko) Bute bty of gmoli I Byl o
(856 ol s ¢50331) o153 0 0331 osllaad] (o3l o . ouka 5l
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cv2.destroyAllWindows()
Ul a2 5 )b (e blowd 1 d8ledl mon (juedS) 3] U
& cv2.namedWindow oSy pladtnl ludad dasladl sl Lo 8yg.all oo oaoxexs Gyl 13] :dba>do
RPFCPUR PN

cv2.WINDOW_AUTOSIZE .
cv2.WINDOW_NORMAL .

cv2.namedWindow('image’', cv2.WINDOW_NORMAL)
cv2.imshow('image’,img)

cv2.waitKey(0)

cv2.destroyAllWindows()
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import numpy as np
import cv2

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

k = cv2.waitKey(0)

if k == 27: # wait for Esc key to exit ([27 =Esc] in ASCII)
cv2.destroyAllWindows()

elif k == ord('s'): # wait for 's' key to save and exit
cv2.imwrite('copygift.png',img)
cv2.destroyAllWindows()

1081 2
s Ly 03 el 11 o]
k = cv2.waitKey(0)
2ol dogd o e sl basd oxy (i s
K obow juato b ale Llaro sl 8, 003 )35 o
if k == 27:
cv2.destroyAllWindows()

3kl (S8l 8,850 YV 6301 ¢ 315 990531 (8 Esc ,3ll) Esc o bgsaoll 3,2l o8 13
elif k == ord('s"):
ablay g3l 03 0 el lus W B ol Jo> a3 01d dondal) § 52 bgaaoll B =ll (S 13

(Sl 8,880
cv2.imwrite('copygift.png’,img)
o dwasdl §ysall wusll ol L) "copygift.png”  wu> ewl img 8yeall Lo

(copygift
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import numpy as np
import cv2
from matplotlib import pyplot as plt
img = cv2.imread('gift.jpg’',0)
plt.imshow(img, cmap = 'gray’, interpolation = 'bicubic")
plt.xticks([]), plt.yticks([]) # to hide tick values on X and Y axis
plt.show()
P
m Figure 1 — (] X
200 ++ BEV
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plt.imshow(img, cmap = 'gray’, interpolation = 'bicubic")

8yl Jo,¢ U plt.imshow

plt.xticks([1), plt.yticks([1)
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plt.show()
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import numpy as np
import cv2
cap = cv2.VideoCapture(0)
while(True):
# Capture frame-by-frame
ret, frame = cap.read()
# Our operations on the frame come here
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
# Display the resulting frame
cv2.imshow('frame’,gray)
if cv2.waitKey(1) == ord('q’):
break
# When everything done, release the capture
cap.release()
cv2.destroyAllWindows()
PN P

cap = cv2.VideoCapture(0)
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while(True):
while dal> g5 g FALSE ] J9205 138 380 TRUE badl als Lo du5les ¥ dal>
ret, frame = cap.read()

oo (Hliosd dumy read() o UJI
2 Gk os by el o halell (o1 ,8)]) 8ypall ad>lus (33w iframe ol
.cap.read()
False s Truels| aiosd ;5539 cap.rad() BWI o 83laoll dousl] i rret JUESON)
ligs False dodll oIS 13) Lol ygall haixls |puolSUl oy iay li2TrUE donil] SIS 1316
ysall sl ¥ eI ol i
Jo Uolsyg « frame pisoll (8 1 ol8d) oo dngnloll 8)gall o330 cap.read() mldl sLaisl
ret pasoll 3 False ol True dowd o350 &b o ¥ ‘ai sl il | oS
doskell loio Yy Jomtwd o bkoy luss cap.read() dosksdd! o Joxi ¥ Ul
.cap.isOpened()

gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
gray oo it 8 iz (s3Il ool 839l Syl oo SLb] S Ao Js>
:cvtColor() xUJI
bt ko) oslboll sl sstell Jioy SWI puitolly Brsall ool Jtoy Jo¥1 suitoll

(sl JI Holll sotmo
cv2.imshow('frame’,gray)

sl JI sl frame 3y5.0]1 28]
if cv2.waitKey(1) == ord('q’):
break
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cap.release()
(obass Bl (o) LuolSl 0,55 08 Joune 1Yl 1da
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import numpy as np
import cv2

cap = cv2.VideoCapture('C:\Users\A\Documents\video.mp4')

while(True):
# Capture frame-by-frame
ret, frame = cap.read()
# Our operations on the frame come here
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
# Display the resulting frame
cv2.imshow('frame’,gray)
if cv2.waitKey(10) == ord('q’):
break

# When everything done, release the capture
cv2.destroyAllWindows()

oY dolxy =l eyl 3513 o 8yuil] puad 3iludl 3550) el Joxs of ()] OpenCv 3 o] b rilisdo

.ffmpeg or gstreamer_.aij

Make sure proper versions of ffmpeg or gstreamer is installed. Sometimes,
it is a headache to work with Video Capture mostly due to wrong nstallation
of ffmpeg/gstreamer.
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cv2.line(), cv2.circle(), cv2.rectangle(), cv2.ellipse(), o
cv2.putText()
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import numpy as np

import cv2

# Create a black image

img = np.zeros((512,512,3), np.uint8)

# Draw a diagonal blue line with thickness of 5 px
cv2.line(img,(0,0),(511,511),(0,0,255),5)

# lets see
cv2.imshow('imag’',img)
cv2.waitKey(0)
cv2.destroyAllWindows()




091 2 %
img = np.zeros((512,512,3), np.uint8)

:np.zeros() »UJ)
(351 Golll =+ 5ol loaso (1555 b yolis 1dy 00 Bgian) Sgul leig) )90 ou))
lios 5 yuiio Sl (850l pox>) dbsaacll slal Lod patesd ol s Jo¥ jasctol!
LN 5 & 501 b Sy9all 555 Al Bsiaell yolis ¢33 Jros 1 I il
A oo Ay 85Ladly ddo e Zeowo dd4s unsigned integer 8-bit J jlai>| » Uint8

-

—

cv2.line(img,(0,0),(511,511),(0,0,255),5)
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http://www.python-course.eu/numpy.php
http://www.cs.utah.edu/~germain/PPS/Topics/Matlab/uint8.html
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import numpy as np

import cv2

# Create a black image

img = np.zeros((512,512,3), np.uint8)

#Draw Rectangle
cv2.rectangle(img,(100,100),(250,250),(0,255,0),3)

# lets see
cv2.imshow('imag’,img)
cv2.waitKey(0)
cv2.destroyAllWindows()

PN P!

cv2.rectangle(img,(100,100),(250,250),(0,255,0),3)

Gk o8 bl 1de pallas> wusd ey Jubatue owy 2 axindsg rectangle() oL
5Ty DLl b &Iy S usolly 8ysall eul 2 Js¥1 ol LAJLIN ol ol
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import numpy as np
import cv2
from matplotlib import pyplot as pit

# read image
img =cv2.imread('brid.jpg")

#invert color from B,G,R to R,G,B
b,g,r = cv2.split(img) # get b,g,r
img = cv2.merge([r,g,b]) # switch it to RGB

# Draw a diagonal blue line with thickness of 5 px
cv2.rectangle(img,(400,35),(570,160),(255,0,0),3)

# lets see
plt.imshow(img)
plt.show()

/| Figure 1 — [m] X
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Sladl bl oo loale Lilas 31 ()1s¥1 proud dousetuins Olsf¥ prod axiby cv2.mergel()
3539 00 oYl sl Juul ol cdosSann dipa Gl prouy wadl) dussSno Lipay oS
(BGR Ju RGB 3l s Jaeid 52 oS g3 Llo i 52591 5slll Lol LSl
RGB _JI BGR w3 Wl (0 (ylef¥1 Jgoatd sl (] slo diwls Lo

35U matplotlib &uSe ,XJs BGR o U lsf¥l o, miev2 &Ko ol sle U,SS ual
e i O o] sl 8ysal] ekl ol LuSe 0B ol gl RGB (o3l
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RGB i 0L ¥l 2 525 matplotlib &Ko lovewd (BGR o pJb ylf¥) o picv2 dsiKo rdla>dlo

cv2.rectangle(img,(100,100),(250,250),(0,255,0),3)
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import numpy as np
import cv2

img =cv2.imread('brid.jpg’)

# Draw circle
cv2.circle(img,(480,120), 80, (0,0,255), 0)

cv2.imshow('imag’,img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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cv2.circle(img,(250,250), 63, (0,0,255), o)

siolly loals gusyin W1 8550l gl 92 Jo¥I il 8,315 oy axiubsg circle () mold)
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cv2.ellipse(img,(480,256),(100,50),0,0,180,255,5)
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pts = np.array([[410,65],[470,30],[500,35],[570,90]], np.int32)
pts = pts.reshape((-1,1,2))
cv2.polylines(img,[pts], True,(0,0,255))

L Toide gl Lls Llaxd False o cv2.polylines() obdd SJWl juxoll dosd ils
o Jobdl limg bladl wlbshas 51 505 3] lle Lo dao losdiume 845 pusy Gl wlill (Ko
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font = cv2.FONT_HERSHEY_SIMPLEX
cv2.putText(img,'OpencCV’,(10,300), font, 4,(255,255,255),5)
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cv2.setMouseCallback() Jw! ol auscel el 4 g

o ] 53l baxs ke 8,0l dad,e s i sl Lo Bl Culus]

5)&” Q‘bi

Al o yo bl ol darddl g,

3,41 Ao 4 e sl GIKJI (XY) wlslus] cv2.setMouseCallback() sl budasy

t S Lo LS eliSoy (8 dgnoll 85l Eolus] &8 ot dsladl o

import cv2

for a in events :
print a

events = [i for i in dir(cv2) if 'EVENT' in i]

E EVENT_FLAG_ALTKEY
EVENT_FLAG_CTRLKEY
EVENT_FLAG_LBUTTON
EVENT_FLAG_MBUTTON
EVENT_FLAG_RBUTTON
EVENT_FLAG_SHIFTKEY
EVENT_LBUTTONDBLCLK
EVENT_LBUTTONDOWN
EVENT_LBUTTONUP
EVENT_MBUTTONDBLCLK
EVENT_MBUTTONDOWN
EVENT_MBUTTONUP
EVENT_MOUSEHWHEEL
EVENT_MOUSEMOVE
EVENT_MOUSEWHEEL
EVENT_RBUTTONDBLCLK
EVENT_RBUTTONDOWN
EVENT_RBUTTONUP
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import cv2
import numpy as np

# mouse callback function
def draw_circle(event,x,y,flags,param):

if event == cv2.EVENT_LBUTTONDBLCLK:

cv2.circle(img,(x,y),100,(255,0,0),-1)

# Create a black image, a window and bind the function to window
img = np.zeros((512,512,3), np.uint8)
cv2.namedWindow('image')
cv2.setMouseCallback('image’,draw_circle)

while(1):
cv2.imshow('image',img)
if cv2.waitKey(20) == 27:
break
cv2.destroyAllWindows()
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def draw_circle(event,x,y,flags,param):

Ol & 3 mlgddl oy pasddef 85l puind
.23 0 A U) o9 draw_circle puly ol LS ,c

if event == cv2.EVENT_LBUTTONDBLCLK:
cv2.circle(img,(x,y),100,(255,0,0),-1)

if dlox J5Iw bo 85 omise ¥l Gugloll 55 Gle hadll 5o bgaddl uxll o8 13
5l 550 Bsol (X,Y) Sl 52 W3S 50 8,315 eyl b2l

img = np.zeros((512,512,3), np.uint8)
cv2.namedWindow('image")

.image ol 8y5all 51806 Luow oF 512 X 512 poxmmy Sgul lois) 8y5.0 sliily Liod

cv2.setMouseCallback('image',draw_circle)
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import cv2
import numpy as np

drawing = False # true if mouse is pressed
mode = True # if True, draw rectangle. Press 'm' to toggle to curve
ix,iy = -1,-1

# mouse callback function
def draw_circle(event,x,y,flags,param):
global ix,iy,drawing,mode

if event == cv2.EVENT_LBUTTONDOWN:
drawing = True
ix,ly = x,y
elif event == cv2.EVENT_MOUSEMOVE:
if drawing == True:
if mode == True:
cv2.rectangle(img,(ix,iy),(x,y),(0,255,0),-1)
else:
cv2.circle(img,(x,y),5,(0,0,255),-1)
elif event == cv2.EVENT_LBUTTONUP:
drawing = False
if mode == True:
cv2.rectangle(img,(ix,iy),(x,y),(0,255,0),-1)
else:
cv2.circle(img,(x,y),5,(0,0,255),-1)

img = np.zeros((512,512,3), np.uint8)
cv2.namedWindow('image'")
cv2.setMouseCallback('image’,draw_circle)
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while(1):
cv2.imshow('image',img)
k = cv2.waitKey(1)
if k == ord('m’):
mode = not mode
elif k == 27:
break

cv2.destroyAllWindows()

YJle
: ol

import cv2
import numpy as np

drawing = False

mode = False

ixiy = -1,-1

# mouseCallback Function

def draw_circle(event,x,y,flags,param):
global ix,iy,drawing,mode,spareimg,img

if event == cv2.EVENT_LBUTTONDOWN:
drawing = True
ix,iy = X,y
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elif event == cv2.EVENT_MOUSEMOVE:
if drawing == True:

if mode == True:
img = spareimg.copy()
spareimg = img.copy()
cv2.rectangle(img,(ix,iy),(x,y),(0,255,0),2)

else:
cv2.circle(img, (ix,iy),3,(0,0,255),-1)
cv2.line(img, (ix,iy),(x,y),(0,0,255),3)

ix,ily = x,y

elif event == cv2.EVENT_LBUTTONUP:
drawing = False
if mode == True:
cv2.rectangle(img,(ix,iy),(x,y),(0,255,0),2)
spareimg = img.copy()
else:
cv2.circle(img,(x,y),3,(0,0,255),-1)

img = cv2.imread('gift.jpg’,1)

spareimg = img.copy()

# img = np.zeros((512,512,3),np.uint8)
cv2.namedWindow('image',cv2.WINDOW_NORMAL)
cv2.setMouseCallback('image',draw_circle)

while(1):
cv2.imshow('image',img)
k = cv2.waitKey(1)
if k == ord('m"):
mode = not mode
elif k == 27:
break

cv2.destroyAllWindows()
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http://docs.opencv.org/2.4/modules/highgui/doc/user_interface.html
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import cv2
import numpy as np

def nothing(x):
pass

# Create a black image, a window
img = np.zeros((300,512,3), np.uint8)
cv2.namedWindow('image’')

# create trackbars for color change

cv2.createTrackbar('R','image’,0,255,nothing)
cv2.createTrackbar('G','image’,0,255,nothing)
cv2.createTrackbar('B','image’,0,255,nothing)

# create switch for ON/OFF functionality
switch ='0 : OFF \n1 : ON'
cv2.createTrackbar(switch, 'image’,0,1,nothing)

while(1):
cv2.imshow('image’,img)
k = cv2.waitKey(1) & OxFF
if k == 27:
break
# get current positions of four trackbars
r = cv2.getTrackbarPos('R’','image')
g = cv2.getTrackbarPos('G','image’)
b = cv2.getTrackbarPos('B','image’)
s = cv2.getTrackbarPos(switch,'image’)

if s==0:
img[:]=0
else:
img[:] = [b,g,r]

cv2.destroyAllWindows()
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Full HD ULTRA HD

1920 X 1080 3840 X 2160

Aod Jouad iy Jlog Byl S Sy (sl dod 3513
Bygall yailas &m0
Byl (po B3Ue0 dilnie piS
Lpkady yoall o
Jasl JSay o355 mumpy &Ko Blasdl 51 ,b o6 03 ypall Lo Luuslud] Sllosd) L
e JSis Numpy &Ko s 08 ,ei o eory U .OpenCy &Ko Jlosin! (o
8yl 3 Kt (s dond Jauag 31,3
LI Golol 8ygall Joso Liss
| lale 2,80L T o

import cv2
import numpy as np
img = cv2.imread('robot_football.jpg")

(X,Y) S30ally handl Sllas] 32,b 08 Sl (51 doni) S0l i
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s25Yly ool 2y Il il 8518 piw JuSid! doid 3513 e dislol] 8ys.all duuilly
dowd L dnpuy x=100 , y=100 &5l31us] sl JuSd! olsll Ty JWIN 55501 . 5,591
.RGB ls/¥

px = img[100,100]
print px

[€£1 1A 1¥4]

5o sl Ty as Jasd ST 35801 1y o) 51,3

# accessing only blue pixel
red = img[100,100,2]
print red

€y

Ahowd psd 31,b o8 Hgall (B JuS sl ) et LSy
o9 U1 ] (100,100) 6llas] 01 Lol 5] fogd ks JWI 5551 3

img[100,100] = [0, 0,255]
print img[100,100]

:das>do
48 pouy lg200)] dodf o) Ao 28] ANumpy 4o @
S o Sl s b S JS I Jsosl) daludl & bl Jlowiel wis @
.ol
ik LS U3y itemset() 5 item() Gun Wl pladenl Lady ousg) JuSa JS a0 Joladd
(10,10) &31usYl 93 Sl (3 ,0n Y1 (sl dond ns JWIT 55501
(0 3,01 3150 33391 sl o1 3,31 (500 53 sl Y 3y 1315 oY1 5l

# accessing RED value
img.item(10,10,2)
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ds) dopds dliindg (10, 10) Slilusyl 93 JuSidl (3 (o231 oll) R I dogd jaiin Y
100 lproud
(Soux 13l Lxdg JuSoudl uits 3 05801 1329 1lud| 35831 3 o ey (y58)

# modifying RED value
img.itemset((10,10,2),100)
img.item(10,10,2)

339l yaila>
...... (Ml dus Bl sus ¢ hudl sus (channels ) wilgdl| sus
: S 3581 CiSS (Wlgadl] sus Buosdl sus Shaudl sus)shape 8ysall JSis 43,00

print img.shape

(320320 3)
print img.size tSWI 381 CaSS ouSCdl sus 38,00
1 YATA
print img.dtype
uint8

Opencv_Python iy 3 &usd slhaadl (e dydadl dzgy a9 8ysall WLy & 5 olst¥l oy 1aid
data type 5.2l ULy & o5 dm
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(Image ROI) §)5a) S dogoll ditlaio]!

(Region Of Interest) !SROI O dgaioll bo

Coedl Yol elide uadl BLEsS | T (o Miod By9.all po B3usro dilare o glioss Ll
Lloall 00 oyl o dgusdl 0de S5-I Conlly psiig ansll Sgu> wdi o3 (g cazgll &
835290 Loild ouipall (¥) BLasS ¥l &89 doju oy LIS 8ypall o ol linde 395

(8 a0 A luo oo Lo LoY) £10¥ puseiyg (D asoll s

A OKe 8 londgg lozewis psii o (rog 839:all (o dihie wyuoeiy asiine S| 350 i

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

img = cv2.imread(‘football.jpg’)

part = img[150:300, 400:550]
img[150:300, 50:200] = part

plt.imshow(img)

plt.xticks([])

plt.yticks([])
plt.show()

AW yeall (3 domgnil) sl
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(0330 8,80) s o3 oS walis
10581 2

part = img[150:300, 400:550]
2 33 3 W) eall] (58 Jodune o 1>
511 Oldlasly (X1,Y1) (2 abes 3yl gul] () Lall &35l 31 Ol last o (o,
imMg[Y1:Y2, XLIX2] b LS il sk uis ¢ (X2,Y2) (o (rodd] i

img[150:300, 50:200] = part
i Al s Ll 35l b Zomioll puadll 229 w5 Wl el o5 Jssume Sl 1o
Amg(Y1:Y2, X1:X2] Ll

Y25 Y1 &l ,0¥1 S’y & guniol] puadd] (6 i X2 5 X1 oy 3,801 (1550 o 8le) o oy :dlla>do
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8y9a)) DIgi3 edg Juad

UKoy Eazmy s> Ll &51 8L8 JS B,G,R 8350l oI5l ilsid Loy psis of gl Bl
o Jsamll e ol @lsid o Lol Loy LS Jatie St &is) 8L3 S go Jolasl!
sle 8y9.0

: I 35500 32, 5 el pluall i 1z dlgos groally Jaidl iy o

b,g,r = cv2.split(img) # oy e VgVl Olgid Juod doulsi
img = cv2.merge((b,g,r)) # Loss go UISVI Olgid 2wd> dowlsi

# Or
b = imgl[:,:,0]

Loty LIuJl 3 asiiw «jho lgxosd R 8UEN b cdluSdl mo Jaod of a3 bl 5,01
Ldoall 042) . jaall s5ludR LA doud Jazmiw o split () doslad 32,k oo OlsIYl ilsid
(Al

oy (NUMPY Slsiacll Loy Lluxwdl 5 b o bl ISy @ludl Ho¥1 Jeb liSoy
: S 050 aalis & ol Ky 3alud] oYl

img[:,:,2] =0

- VOt ]

0

loas Yoy Jowiuly (Byg pall wis Y] lpkowind ¥ el « jo¥l dyiis) Loy ;a8 &g 35U split dulos
S Sl g8 Slbsaadll s ilides)]




dy9ll dgu> ;W!

.cv2.copyMakeBorder() mWl Josiwl 890l 39a> sLad| oy 13]

W Ol ol o) i ds

.u\?t.” Q}J 439&?!-” &9) cbgu\?r.” ub)Q c)Lwﬁ.” ‘M‘ ¢8J~9L6J| ¢2\.°.&J| 4&”‘ 8)9;0
:IW) oudll 350 sgusdl E 53 puio

(I il o sl dond L) Sgumll ol o) 88L5) :cv2. BORDER_CONSTANT
o o sgudl yolis LuKs :cv2.BORDER_REFLECT

FEDCBA | ABCDEFG | GFEDCBA
P IS 3539 Dgloll o dgusdl Js> I polially sgucdl desd 0 piad s3loJb Gsloll
s daslud) doplest] uds :cv2.BORDER_REFLECT_101 or cv2.BORDER_DEFAULT
sl iy Sl o

GFEDCBA | ABCDEFG | GFEDCBA
t ke sbu¥l oz (B 3V yaiddl xud o2y :cv2.BORDER_REPLICATE

AAAAA | ABCDEFGH | HHHHHHH
V2.BORDER_WRAP.>9~.\.>:.” el L.\ib 9w Qgg OM u§°£ Y.

CDEFGH | ABCDEFGH | ABCDEFG

(355 o Js¥1 & 51 B a5 Jlo 3 ot 1ad) oyl 52 1591 ol

gzl Elgil JS Lo ssrmmy s I proli ] s sl JKit 9usdl 155 opits i
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import cv2
import numpy as np
from matplotlib import pyplot as plt

BLUE = [255,0,0]
imgl = cv2.imread(’ opencv_logo.jpg’)

replicate = cv2.copyMakeBorder(img1,10,10,10,10,cv2.BORDER_REPLICATE)

reflect = cv2.copyMakeBorder(img1,10,10,10,10,cv2.BORDER_REFLECT)

reflect101 = cv2.copyMakeBorder(img1,10,10,10,10,cv2.BORDER_REFLECT_101)

wrap = cv2.copyMakeBorder(img1,10,10,10,10,cv2.BORDER_WRAP)

constant= cv2.copyMakeBorder(img1,10,10,10,10,cv2.BORDER_CONSTANT,value=BLUE)

plt.subplot(231),plt.imshow(imgl,'gray"),plt.title("ORIGINAL')
plt.subplot(232),plt.imshow(replicate,'gray'),plt.title('REPLICATE')
plt.subplot(233),plt.imshow(reflect,'gray'),plt.title('REFLECT")
plt.subplot(234),plt.imshow(reflect101,'gray"),plt.title("REFLECT_101")
plt.subplot(235),plt.imshow(wrap,'gray'),plt.title("WRAP")
plt.subplot(236),plt.imshow(constant,'gray"),plt.title("CONSTANT")

plt.show()
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s9all s g o) Sllosll

JERVL)
Zohl ¢ additiondslsyl :Jie 8ysall o dulucdl Sldeall o wuall oy

-(bitwise operations) =oJl sgtume lo (5,25 W Sldeall subtraction
cv2.addWeighted()«cv2.add () :&JW1 wlsal) plussinl olad *

9] g0
Slsiacll gox JW (yo dbluny sl cv2.add () @l JM> o (dyse w0 Kol
ol ol type ¢ sidlgdepth 3ol Luis (udgiacll ellod ol wew oS« res = imgl + img2.
Ao o L3 dghanll (553
93 0penCv dhwls) sodl OlilosyNUmMPpy dhwls &3 usd] rozdl Sldos o 3,8 Il 1l
o) o dalos 08 AW Ll 2 b drlos

S JUI i
1Ko Bl 50 ondl dilos logale (s, £331 bty oaipgor eLiih o
Loy Bilaxasdly (5,51 8,050penCy

X = np.uint8([250])
y = np.uint8([10]) .Numpy
orint cv2.add(x.y) # 250+10 = 260 => 255 8oy Blarudly ol
OpenCv
[[255]]

numpy 2 &bl xoxll
print x+y # 250+10 = 260 % 256 = 4

[[4]]

LaSor Bl goxdl ddos o Loty ouippall gox wis moly JKiy il wliv
FC I INCCRPY R I PRI ORE R Lol Lzl wdlS OpenCy
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:)g.a.”@ob
idlad Byp0 JS hnie ol alize 039 L JS b 080y seall pomm psi Lyl L
AW 8y5.al1 8 2l 9 LS (5,5Y s dalixo

A5l 85al150.7 (loxsdlass sluio s1) Lsss oY 8yl s ozl iiype LS L
cv2.addWeighted x5 ,b e ouiysall 03 zods podinws 0.3 leisg

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

imgl = cv2.imread('logo_opencv.png’,1)
img2 = cv2.imread('football.jpg’,1)

# 600X600 sound cool

# img2 = cv2.resize(img2,(imgl.shape[1],imgl.shape[0]))
img2 = cv2.resize(img2,(750,600))

imgl = cv2.resize(img1,(750,600))

res = cv2.addWeighted(img1,0.7,img2,0.3,0)
plt.imshow(res)

plt.xticks([1),plt.yticks([])
plt.show()
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OO ++ BEV

(bitwise operations) :cudl sgimo LAs Sldos]]
NOT XOR (OR AND &Jl ollox)! bitwisesblos cyouass

usﬂm .J,}Ia:wwgmjd.li.&?:)ya]loo;}?&giqwmsﬁﬁsﬁ@QJQW|;u:
Lony alad o Soy ¥ oY1 ling 8ysall dysl5 LleOpenCy s wos psiin JWI ol !
oS Blads pans sl GY(blending) pedlly ¥y « ity B (sl Y (Addition) o]
st b ASaodl oSy Jadll e 3 Loy Liod LS ROT sliasdl dplony clld Jai o) Loy

tob boy potine U Lubatue 1u€ aliOpenCv
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import cv2
import numpy as np

# Load two images
imgl = cv2.imread(‘football.jpg")
img2 = cv2.imread(‘opencv_logo.png")

# I want to put logo on top-left corner, So I create a ROI
rows,cols,channels = img2.shape
roi = img1[0:rows, O: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)
img1[0:rows, O:cols ] = dst

cv2.imshow('res’,img1)
cv2.waitKey(0)
cv2.destroyAllWindows()

Eres - X
s F @O LLHY

—

f—

(x=222, y=42) ~ R:105 G:166 B:29
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PN P
IS U339 iyl Jromxis Lod o3 Numpy dsKogOpenCv &Ko ol jiwl bod &ludl 8
. A0 &,éa)yo

# I want to put logo on top-left corner, So I create a ROI
rows,cols,channels = img2.shape
roi = img1[0:rows, O:cols ]

8330 0dli Il poemdll 8,a5 x>) OPenCV,lais 550 slal 351,y Liod o3
U555 d(cndoll 8)50) Hladdl lppde i ) 855l (b 05y @sad) Hlaitd]
wcols ol 5 lpides! doudy row puioll 8 Hleidl 890 Bto doud

.channels o)l 8 lp3lgid dusy

Sl 2330l OpenCv Hlaks aule waiw Ul 8)5all (B adso oy Lod o3
3580 Gob os Sy @ypall LI (sl &sl3ll 529 sletdl ad wiri
S

(0,0) ¢po aillus] Tud sl 8yl (o 5021 851,3 img1(0:Tows, 0:cols ]

.(0PenCv s 5y5.0 dlasl lod €Ol 5 TOW Ens) 1O ickod| L3 ks 33055 (row, col) Sl

# 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)

.0penCv,lui 8ysa) (mask)§ s Laviwe o3I

Ldod (90 1aas0penCv  Hleds lnd Lei&oll dihioll wasd o g3 clid| oo L &LI)
b Loy pLall Ll g sLeal B3 Jood ((&salad]



- $3lo ! stuodl (Hlatdl Bys0 o Lin) $Lall L) Lo L3l 835l Jysmes )

351, a3 (o psiiw (sl (threshold) Cosad)] g dowsl @b sloaxuly aball o .Y
Oslll Jlro lidcw L oyl w3 1 ol Jlro o elldg badd cpno o)
(A=MW1 Jsadll 8 caxaidll gl & oxpm) S5l

Loils sladdl Jo> sl s5u¥l (yslll £L3 0y 5 Y LY ool oSy pgiiie Lilgadl (B .Y
Wl Gyb oo Sl Elon Uod U bas leall gl slas] w3
Sensy Byome ol Hladd] o] LS GuKall dulony 05 o 5)) cv2.bitwise_not ()
Oleadl Js> sl 3l (sl

! Threshold o Invert
_— N
EO

OpenCv_logo mask Mask_inv

e dsly @ysall (8 cumo Lis) Jlro Hleb] slamsl axiusy cv2.threshold() uxasll o
(AW O pixo ] W

335l &all dod 3oy el Lo Wy ST pixoll dyslhaodl 8y5.0)l ousl 52 Jo¥I juioll
it £ 55 90wl 1 juixolly (d9u¥l sl duxs Sl dum Wlke () &y sl

s 35ud) sl1 Lol il b Wlotas! L

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

and ddos 3,b e clldg load Hleiddl xog w5 W dsbiod| ol diloss pods Y

# Take only region of logo from logo image.
img2_fg = cv2.bitwise_and(img2,img2,mask = mask)
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B o9y (L) slogud) dabioll (90 had jleddl dabie zloul asiy 3581 142

# Put logo in ROI and modify the main image
dst = cv2.add(img1_bg, img2_fg)
img1[0:rows, O:cols ] = dst

Sl &gl o ool donats (2,0 Lo 03 3581 B e2ls 52 oS monnll dulos g1,k o
By9all cyo Lall

.imshow() ul 3 b ;e doeidl o 05 JUEX
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g £18Y] ol CILUES

1 Sugll
Y25 S wie oy cllily Sl 3 Olloall o 1S dus w0 Jolats 8y5.0ll dodllas b
LdS oty Gz 3981 LSS olaidl Lode Com Loily i pumo JSau anbSS hhsd o3l
& ¥l UKl el
1 o plains Jatll do 5 el

zol,l slol o3 @

20U 1 i) Sl Jany @
cv2.getTickCount, cv2.getTickFrequency :dJW) mlgdl o U8 atn
oW =350 wld e Luslus I time 3us>g W pudy 9kl (OpenCv 45K o J o
ke ol ) 8 JolS 3,85 Lyhas i) profile sug9 «loalss degozme 5l doled dybis)
B @0 S led sloal o3 I Ol oll sus — b S dudi) 8yl cy03]

OpenCv 4556 33 ,b oS 1891 (wld

3! yiuel 05 I (clock-cycles) deludl <ilyg8 dus bubany cv2.getTickCount x|
2ol b solsl Bus ol ol L)

ilygd dus ol (clock-cycle)dsludl lygs 53,5 Lphey cv2.getTickFrequency Wi
ASWI 8 delll

1 LS S5 ol elds sty 35801 JuiiS ¢y Slomsd

import cv2
import numpy as np
el = cv2.getTickCount()

# your code execution

e2 = cv2.getTickCount()
time = (e2 - el)/ cv2.getTickFrequency()
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import cv2
import numpy as np

imgl = cv2.imread(' brid.jpg’)
el = cv2.getTickCount()

for i in xrange(5,49,2):
imgl = cv2.medianBlur(img1l,i)

e2 = cv2.getTickCount()
t = (e2 - e1)/cv2.getTickFrequency()

print t
# Result I got is 0.521107655 seconds

A @l sleul g CB9I1 (38 ey ey ctime Sull 51,b o8 Loyl cBsll ol sliSoy silasde
time.time() &slis,oll b dleusul Wiy 3,0 Jsl

:0penCv 3 ol gé¥! JUadl =l )

el Lowd o8 15] elldds ¢ Jbo JSi b daass oSy I wlsill o wusdlOpenCy o
Slodleoll pline Ly ,85) duold] 0da I3zl omy i ¥ ol Jlo 3581 Jax dpols ooy
w2l 1 ISy ool ] i wis daio (5555 (dpo il 042 oo 05 uyaadl

s cv2.useOptimized() pbl sleasul asii ¥ al e 3551 il (o3 Jo 48 o]
FALS Lol ¥5 8800 JJliodl 05801 dpols cils 13] TRUE 63 W wy
.cv2.setUseOptimized() oWl 5 ,b s dpoldl ode Jaxds slally Jaxds LiSoy LS
:SWI 85830 walio

# check if optimization is enabled

cv2.useOptimized()
TRUE

%timeit res = cv2.medianBlur(img,49)

10 loops, best of 3: B4IGIMS per loop
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# Disable it

cv2.setUseOptimized(False)

cv2.useOptimized()

FALSE

%timeit res = cv2.medianBlur(img,49)

10 loops, best of 3: B4NIMS per loop
szt & ool 5K 35501 8 Aol dols Junis wis il diylud) S1sSYI 3 Lualss o
:IPython 8 s1a¥1 w3 .Y

conigalace uialos #18T Ludi b gl st

gptimeit doleill 5 ,b (s (5 el 0¥l 1igs Uy 55TPython dxy
Ao Jadly 38T ldand) @l e 8us ol Jass douladd] 0
83,800 Ologeill Loyl duuslio &y ,hIl 0dg

ol dlusd] romddl Sldos o sl 8,03 Jo Mo

§Xx=5;y=x**2, x =5; y = x*x, X = np.uint8([5]); y = x*x or y = np.square(x)
:%,Jl:Jl ,JXI JA> o a8y bo 13
x=5
%timeit y=x**2

10000000 loops, best of 8IS per loop
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%timeit y=x*x

10000000 loops, best of 3: EBIGIE per loop

z = np.uint8([5])

%timeit y=z*z
1000000 loops, best of 3: 1.25 us per loop

%timeit y=np.square(z)

1000000 loops, best of 3: 1.16 us per loop

Numpy ao &,lie 8,020 Jlgou & ool y=x*x L, dlos ()b 2 bl buSloy
s sl B0 100 4 el e s g Jay aid Slbshacl] slas] HLaedl any BT 18]
(ol e Josdl s 2uNumpy &Ko 88,5301 0d) TelliS” uy]

oS A Oldeal) 4wl Numpy 3 o5 Il Sldeadl o &)MT Osil B Pléjﬂ Oldes Vv
LB Bgaacll gz 3bsjl s 516 & ()5 Numpy Jloaiwl v/

«v2.countNonZero() ol slol ¢yylaims 8,0l oo 8 . 5T Jlho e oYl p 9w
.8y9a)| jwid np.count_nonzero()

%timeit z = cv2.countNonZero(img)

100000 loops, best of 3: 15.8 us per loop

%timeit z = np.count_nonzero(img)

1000 loops, best of 3: 370 us per loop
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Numpy @‘93 oo 8,025 gﬂyxg a).wTCVZ @‘93 QT B>

Aloadl puad I3gNumpy 3 (3 ol ol o uiSG &)inpenCv @l dudS e dole 1o
el Juo 2 1 INumpy  doSo Jlosinl wis iy oolsbitin! Jba S

:IPython J & yxud! yolg¥l
Soly 35501 (48 8 etz doxol slasy Lolgly 1Y) Wbl &y oeudl 0lsd) o Wyl Lz ugy
220U 1 loSlgal 118,811 e ubad) ol 050 o Jhaus (5T 6 doo) sliacy

f JUa s 1oVl e gt eelsl comy U Dlghasd! .Y

5 Lo IS0 o lsdl 4y bt (01 IS wzg3 o1 3l e guols ] 408 s v/

S o (b ol a0 dgud A IS Lisoll wags 63 uano Ko ledos g3

RISSIEAIRY,

M1y L9 Sl Logady GKed! Hu3 Gstily Dlaldl aladuil oz

lexad |,153( double/triple loops)

Wnnno 48 p0d| Dl puiiall (po dit

oz oY Loz 08 Yay ol pliial Jolog ot i ollo lbgaaoll i ¥

sl dalSe dulos

s alyasd (Koo way of ol Ly sloroliyy Loy o) daludl Slshidl 5wy o> v
& ol ol ! Jazleython Jie iliaSe pludeiusly gyl liSoy

<N X X
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OpenCv 9 3y5a)) dodlze : EJIUII Lol
oo Changing ColorSpaces &gl Wilsladll juss

sl wlsladll calizo) 8ygall slid s &y )b olaxiv @
Rl 5 (sl o> il ola3 @

(Aano &) duze ,lpb &dos 52 tgadll) Bysall Cuad %

Image Thresholding

<3y (35mly Lantl 138) L3S 839 8yl Joor3 S plasies
bl 5o plaseial

Adaptive &Sxoll cuiaxd! (global thresholding all cosasd|
Otsu’s banalization guJdg ¥ LI Lg=d! thresholding

Geometric Transformations ysall Lle dwdig)l cdlgosl] ¢

of Images

Jio 8yl Lle dwasgdl Mgl Calizee Gl oS olai
E” ...... 95)@'%759 u‘)ju\.]l

Smoothing Images &ysall Cudgs

8y3all 8lé Bysall Guob dsaS oles

(Morphological) &S adl oWl o codlygoesll ¢

:Morphological Transformations

JSWI Jre JKadl Lo o 1 &S] sl e 8yl
G ! s sl

:Image Gradients 3,g.a) &l>,u5

Ldls> slnls 6yg.all Wy dloy| olas

Canny Edge Detection 5 Udlg> LoicSe
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SIS s> a55K0 o (UKl 3945) sl bl plas

:Image Pyramids &ys.all lol 21

8y5all 2 50) Lol useiusl &8y g 8ysall ilol 2l e 3
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BGR«>HSV yBGR«>Gray
ol doyd Eo> cv2.cvtColor(input_image, flag) mbdl adduiwivs Jolll sladdl juasd
doud 5955 GRAY J| BGR (o Jogoall So - Josoddl g5 W sud Bgu HI aflag
si%ol] Joxtwd HSV J| BGR (5o Jygoilly cv2.COLOR_BGR2GRAY flag uiol!
cv2.COLOR_BGR2HSV
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import cv2
flags = [i fori in dir(cv2) if i.startswith('"COLOR_")]
for x in flags:

print x

COLOR_BAYER_BG2BGR
COLOR_BAYER_BG2BGR_VNG
COLOR_BAYER_BG2GRAY
COLOR_BAYER_BG2RGB
COLOR_BAYER_BG2RGB_VNG
COLOR_BAYER_GB2BGR
COLOR_BAYER_GB2BGR_VNG
COLOR_BAYER_GB2GRAY
COLOR_BAYER_GB2RGB
COLOR_BAYER_GB2RGB_VNG
COLOR_BAYER_GR2BGR
COLOR_BAYER_GR2BGR_VNG
COLOR_BAYER_GR2GRAY

[0, 255) oaill Jlxo 0, 255) gl Joro [0, 179) 52 & shaudl Jlore HSV slinill s :laodlo
Lyl ol gz it 1 ,0500peNCV e =) 15] el « 3 xoli 1y (o alidxd 1B ode sl dlxog
el od

pla¥1 Cixs —Y

042 Jloxtw! Likey (¥ly HSV slad)l J| BGR sladdl oo 8y5.a)l Jooo canS ol Lol
sLadll (o ST Aggun Gl Juted o Soy HSV sladll (b sk our Z el (b duolil]
i 5 ¢ shudly oign 4 dalioll 8slol gl (3 olsf¥l 50 Lo LuslugsBGR
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import cv2
import numpy as np

cap = cv2.VideoCapture(0)

while(1):
# Take each frame
_, frame = cap.read()

# Convert BGR to HSV
hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)

# define range of blue color in HSV
lower_blue = np.array([110,50,50])
upper_blue = np.array([130,255,255])

# 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()



35l Z
cap = cv2.VideoCapture(0)

P sl (955 W) (Frames Oloy ,all) jeall Olyb| (23559 saudll blaxdl ol sle sl
cap ol

# Take each frame
_, frame = cap.read()

ol 3 5] JS e o 1 J ¥l Bghsdl @
sioll (8 () damad] oy Lindg « dhiloll jsall wlylbl Lyhsy Cap.read() oWl
8y9-al 5] bty (3 sl frame Sl el Jlosiwl bss uy g oy 3 ¥ LY ol

aazlo]|
(S Jadll 3 lae oYl i 2, 03)

# Convert BGR to HSV
hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)

HSV JIBGR sl cladll (e dlaiilol) joall Jysoxs a0l sghll @
(0us) 03l (pame (Ss) Jlre dslias s1) 8y5.all tad Lo AW Bolai]| @

132 jelane Cumny B5all (3 aro i) Jlrod ELS oo 52 L curedll wat 31 Linoy

B1b 05 ISy 35l UL s ol ol I sl Jloredl 25 0sd sly sl o5l

;I olowlal]

# define range of blue color in HSV
lower_blue = np.array([110,50,50])
upper_blue = np.array([130,255,255])

Osll Jlre Uil L) HSV cladll (§ oy 5 (sl sl Jlxoll ((xe) (i iy a0 ool
(3321

lower_blue ,uzoll 8 U3 3,39 sl Jlrod ds) dzs J8T dsh Liod

upper_blue juixoll b Bls>g 3391 ool Jlrel &gl dxs ,STLAST,



mask = cv2.inRange(hsv, lower_blue, upper_blue)

mask piodl (8 oy 3 Wl (Loalipst I cusad] xoad o) Gl Jlorodl 530 Lo
.cv2.inRange() ol & ,b s clisg

# Bitwise-AND mask and original image
res = cv2.bitwise_and(frame,frame, mask= mask)

523 Agslll cdleodl 90 asd ol x5 SHI Gl Jlxedl jphad and ddos Jons 0o

A A B Output

| Qutput 0]0 0

B 01 0

1 110 0
111 1

O Jlrol doud ity 8yl (3 (s lT oalll (S 131 uxlgIly 3531 sl Lz Tdo Wo &
Wibapw 35331
(1=3,;| AND &) (LAND1=1)

(5531 5sllT) * 52 AND dulos 256 s (58 33391 sl Jlroll o2 ud 08! 5T

cv2.imshow('frame’,frame)
cv2.imshow('mask’,mask)
cv2.imshow('res’,res)

el Bl g5 36 gt 315 S 5 lg5s6 i) Bl 55l o o3
s In ol 5o ol s o 05 b 3,581 el 55 Ul oy (L
C—r’“’” lda 3w 23S doo )l Jguad!l I 3592l o @z.a”

pLll cbilKe] (55w contours il bYl wlss B o lodis g (e it diy )b b 13 :&a>do
Dyl alol oty sy 1225 3 2m0s Slogasy pusy cplun¥l Cdia o] 35 50 slomyl o sbuit¥l (po waully
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SHSV slatl] (b loniss Osllaall &gl dondl] sl UKoy S

.stackoverflow.com ysg.0]l Bs0dl le JLS A dsladl Al o ey Jlsud] i

Sl il b o8 DISHSY  pod Aslholl Aisll douill 4,0 ooy dbluy IS
S &l dondll & 505 bl 8y9all dod 505 Juu X cv2.cvtColor() 5L oldonstus!
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green = np.uint8([[[0,255,0 11]1)
hsv_green = cv2.cvtColor(green,cv2.COLOR_BGR2HSV)
print hsv_green

[[[ 60 255 255]]]

AW Bus el gLl oYl ol Jlro) dowd Llsly dowd Lol sl alisloy oY
(H-10, 100,100] and [H+10, 255, 255]

S0y el cludsy Loy suss of Lady el lixo L1y Jous ¥ ((H+10) ([H-10)) suslll
2531 sl e doud Jely RGB 5 591 (bl dial doud (o] 2503 32,b 05 doud
.RGB
sy <8y 31 pluc¥l Mo CBIl Guiiy sko pu o ST sl sy oy 1002503
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cv2.THRESH_BINARY
cv2.THRESH_BINARY_INV
cv2.THRESH_TRUNC
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cv2.THRESH_TOZERO
cv2.THRESH_TOZERO_INV

Original Image BINARY

BINARY INV

TRUNC TOZERO TOZERQO_INV

: S 5sSI1 3 Elsidl 0dn JS bty ot

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

img = cv2.imread('gradient.bmp’,0)

ret,threshl = cv2.threshold(img,127,255,cv2.THRESH_BINARY)
ret,thresh2 = cv2.threshold(img,127,255,cv2.THRESH_BINARY_INV)
ret,thresh3 = cv2.threshold(img,127,255,cv2.THRESH_TRUNC)
ret,thresh4 = cv2.threshold(img,127,255,cv2.THRESH_TOZERO)
ret,thresh5 = cv2.threshold(img,127,255,cv2.THRESH_TOZERO_INV)

titles = ['Original Image','BINARY",'BINARY_INV','TRUNC','TOZERO','TOZERO_INV']
images = [img, threshl, thresh2, thresh3, thresh4, thresh5]

for i in xrange(6):
plt.subplot(2,3,i+1),plt.imshow(images[i], 'gray")
plt.title(titles[i])
plt.xticks([]),plt.yticks([])

plt.show()
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img = cv2.imread('gradient.bmp’,0)

ret,threshl = cv2.threshold(img,127,255,cv2. THRESH_BINARY)
ret,thresh2 = cv2.threshold(img,127,255,cv2. THRESH_BINARY_INV)
ret,thresh3 = cv2.threshold(img,127,255,cv2. THRESH_TRUNC)
ret,thresh4 = cv2.threshold(img,127,255,cv2.THRESH_TOZERO)
ret,thresh5 = cv2.threshold(img,127,255,cv2.THRESH_TOZERO_INV)

(lasles a> 3)cv2.threshold() tawd| coradll mb aladsiunl 8yl oty Liod
towiou duay cv2.threshold() oW

5y ¥ SUAI Jyooxill) ound 3 BY o>, oiuws retval o oYl donyid|
lopusad o3 W1 8y9.a)l threshold » &l doxsdly

titles = ['Original Image','BINARY','BINARY_INV','TRUNC','TOZERO','TOZERO_INV']
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titles oluow dsiae b slowd] 0dn Uiy lozxid oxa il dlsal) slow] sllas]

images = [img, thresh1l, thresh2, thresh3, thresh4, thresh5]

images »Ulyow

for i in xrange(6):
plt.subplot(2,3,i+1),plt.imshow(images[i],'gray')
plt.title(titles[i])
plt.xticks([]),plt.yticks([])

coad| 285 W (o e W) 819! Lods b (o jpdas (ofor dals> sladh Lod @

Busly 8480 B 8y9.0 (o ST lgh] axaybg matplotlib &Ko b mUPIt.subplot e
(A8153)] due dummy yuizo EJUy BISLI pox> Lod yuixo iy ymixo Js)

Aglholl yeall (o ,e dgd U Plt.imshow() e

Ayslhodl yeall slowl slasy Plt.title() o

cY 9 X JI jeme Ol a5 slany doudaidl oda plt.xticks([]), plt.yticks([]) e

plt.show()

. plt.imshow() mll b3 o0 lexiugd o3 I d81sdl o 42} b Plt.show()
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread('dav.jpg',0)
img = cv2.medianBlur(img,5)

ret,thl = cv2.threshold(img,127,255,cv2.THRESH_BINARY)

th2 = cv2.adaptiveThreshold(img,255,cv2. ADAPTIVE_THRESH_MEAN_C,\
cv2.THRESH_BINARY,11,2)

th3 = cv2.adaptiveThreshold(img,255,cv2. ADAPTIVE_THRESH_GAUSSIAN_C,\
cv2.THRESH_BINARY,11,2)

titles = ['Original Image', 'Global Thresholding (v = 127)',
'Adaptive Mean Thresholding', 'Adaptive Gaussian Thresholding']
images = [img, thl, th2, th3]

foriin xrange(4):
plt.subplot(2,2,i+1),plt.imshow(imagesli],'gray')
plt.title(titles[i])
plt.xticks([]),plt.yticks([])

plt.show()
doe |
Global Thresholding (v = 127)
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img = cv2.medianBlur(img,5)

Lrwsioll 1lall alusiuly 85508l Guold puxiwg MedianBlur() m Wl
comolall &5 Sty SN pixell Bysal] gl 52 Js¥I puinoll

ret,thl = cv2.threshold(img,127,255,cv2.THRESH_BINARY)

(lno 4,20 03) threshold () byud! oixtl] @ aluitly 8y5a)f oiad

th2 = cv2.adaptiveThreshold(img,255,cv2.ADAPTIVE_THRESH_MEAN_C,\
cv2.THRESH_BINARY,11,2)

:adaptiveThreshold () caSiod| curadd] mU plusuiwl 8y5.a)l g

dal) doud il Uty S paiiel]

R[S INES BT CES VRIS CON[FUSVCIE B W WO g S RO (L Ve ON |
cv2.ADAPTIVE_THRESH_MEAN_C
cv2.ADAPTIVE_THRESH_GAUSSIAN_C e

(e a0 03) iasd] & 55 92 il M1 el
dond Dlucd pand I 8ysloxioll S oz Jtoyg Block Size 5o uolsd] ol
ISl dze
09350)! brasszoll sl bausgioll oo 2 bl ol Bale oy s C culdd] 5o usludl ol
Al Lod 5l Jao Loyl aesd (1555 o (Kos K5 dizrse 8318 (155 dioyd
th3 = cv2.adaptiveThreshold(img,255,cv2.ADAPTIVE_THRESH_GAUSSIAN_C,\
cv2.THRESH_BINARY,11,2)
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:(Otsu’s Binarization) ¢.5g ¥ SUU! pasd! =¥

threshold L (uiesd Wy cv2.threshold() W oL el el FESPIINT
5 Lod w>id of retVal Jo¥l ,uanoll oSy cthreshold Wl o)l Ls,ig aretValg
FTalos

o)l Sum il 31,b 08 of daiall Alpds dosd il Uod bl cuedll 3
b Gl A3 Byl Syaiall] dinall A5 8y L) oS 131 oS0y emsitarld dslia]
ko]l 5 oy Aawsg dize dond dblus ¢ (lof SLodl Blaseall 3 e elles A 8550l
sedsl Jagox aledy Lo 1ig

Original Noisy Image Histogram  Global Thresholding (v=127)
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread('noisy.JPG',0)

# global thresholding
retl,thl = cv2.threshold(img,127,255,cv2. THRESH_BINARY)

# Otsu's thresholding
ret2,th2 = cv2.threshold(img,0,255,cv2.THRESH_BINARY+cv2.THRESH_OTSU)

# Otsu's thresholding after Gaussian filtering
blur = cv2.GaussianBlur(img,(5,5),0)
ret3,th3 = cv2.threshold(blur,0,255,cv2. THRESH_BINARY+cv2.THRESH_OTSU)

# plot all the images and their histograms
images = [img, 0, thl,
img, 0, th2,
blur, 0, th3]
titles = ['Original Noisy Image','Histogram','Global Thresholding (v=127)',
'Original Noisy Image','Histogram',"Otsu's Thresholding",
'Gaussian filtered Image','Histogram’,"Otsu's Thresholding"]

for i in xrange(3):
plt.subplot(3,3,i*3+1),plt.imshow(images[i*3],'gray')
plt.title(titles[i*3]), plt.xticks([]), plt.yticks([])
plt.subplot(3,3,i*3+2),plt.hist(images[i*3].ravel(),256)
plt.title(titles[i*3+1]), plt.xticks([]), plt.yticks([])
plt.subplot(3,3,i*3+3),plt.imshow(images[i*3+2],'gray’')
plt.title(titles[i*3+2]), plt.xticks([]), plt.yticks([])

plt.show()
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# plot all the images and their histograms
images = [img, 0, thl,

img, 0, th2,

blur, 0, th3]

R

eIl el by i 3 5b (58 Lo 8y0.a) el dond i) pio Badal LS
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import cv2
import numpy as np
def nothing(x):
pass
img = cv2.imread('shape2.jpg’,0)
#Generate trackbar Window Name
TrackbarName='value threshold’

#Make Window and Trackbar
cv2.namedWindow('Window')
cv2.createTrackbar(TrackbarName,'Window',0,255,nothing)

# Allocate destination image
Threshold = np.zeros(img.shape, np.uint8)

# Loop for get trackbar pos and process it
while True:
#Get position in trackbar
TrackbarPos = cv2.getTrackbarPos(TrackbarName, Window')

#Apply Threshold
cv2.threshold(img,TrackbarPos,255,cv2.THRESH_BINARY, Threshold)

# Show in window
cv2.imshow('Window',Threshold)

# If you press "ESC", it will return value
ch = cv2.waitKey(5)
if ch==27:

break

cv2.destroyAllWindows()
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cv2.INTER_CUBIC (slow)y «aléxll cv2.INTER_AREA 2 slacdl ol Jasl

-
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rss Wasd Lo progy JWI 858
import cv2
import numpy as np
img = cv2.imread('gift.jpg")
res = cv2.resize(img, None, fx=2, fy=2, interpolation = cv2.INTER_CUBIC)

print img.shape
print res.shape

(YY+ ¥Y-3)
(\&- g+ 3)
5T Sy @l 35501 GS Sy
#OR
height, width = img.shape[:2]
res = cv2.resize(img,(2*width, 2*height), interpolation = cv2.INTER_CUBIC)
(YYe oXy.3)

(€ AE- 3)

Translation J&J| e
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import cv2
import numpy as np

img = cv2.imread('gazal.jpg’,0)

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.waitKey(0)
cv2.destroyAllWindows()
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rows,cols = img.shape
. COlS5 TOWS (1 ko)l (3 IME 8y5.a)l 8uesly Lgbo Sus o353

M = np.float32([[1,0,100],[0,1,501])

np. float32 &oll o M = [(1) (1) -] ddghan &y 42

dst = cv2.warpAffine(img,M,(cols,rows))

.cv2.warpAffine() bl M &s2a0ll 105 &b o (100,50) sludes 155 8)sall Jox
22 )50 b sumy cv2.warpAffine() mbdl CIWI sl

Rotation podJ| e
tok loy psis @ &5l 8550l 905 dlony pliil

__|cos®  —sin©

M = ISl o B850 L

sin O cos 0

I35 o clISg oy 5 &l sbs dlass ol s> 835l ,35ux) dgian L) 355 OpenCv 4o
.cv2.getRotationMatrix2D x|

Bysall poma i 090 A2y 4 sl Byl W yeuy JWI Sl



Bl awoeo |

import cv2
import numpy as np

img = cv2.imread('gazal.jpg’,0)

rows,cols = img.shape
M = cv2.getRotationMatrix2D((cols/2,rows/2),90,1)
dst = cv2.warpAffine(img,M,(cols,rows))

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

1081 2

M = cv2.getRotationMatrix2D((cols/ 2,rows/2),90,1)

NVSRSTWE SPRUNCRS I IS PRY Lsl5 L susyev2.getRotationMatrix2D zWl
:cv2.getRotationMatrix2D () mUJ1 z é

Bygall §ly9d S50 duzy Jo¥l janell @
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T 8)30 ez ddoy SIWI sl @

dst = cv2.warpAffine(img,M,(cols,rows))
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import cv2
import numpy as np

img = cv2.imread('hello.png’,0)

rows,cols = img.shape

ptsl = np.float32([[67,160],[370,115],[371,263]])
pts2 = np.float32([[20,114],[370,115],[371,263]])
M = cv2.getAffineTransform(ptsl,pts2)

dst = cv2.warpAffine(img,M,(cols,rows))

cv2.imshow('orginal’,img)
cv2.imshow('res’,dst)

k = cv2.waitKey(0)

cv2.destroyAllWindows()

Al 5 ) puall Affine Jigadll 2y
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ptsl = np.float32([[50,50],[200,50],[50,200]1)

J2l 8550l sl,aall blal yg x Olilas] Jiod (] gawsdll g J1 26,
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pts2 = np.float32([[10,100],[200,50],[100,2501])

M = cv2.getAffineTransform(ptsl,pts2)

Joull 3y50 b A sl aall SMIN bladl oo zls3l &0 om il S92 Ol psii Y
.getAffineTransform () cgl.’:.” & ).Io NS¥d ):;J |5

dst = cv2.warpAffine(img,M,(cols,rows))

warpAffin ol g ,b o &slacll 8y5.all Ll ol Il bl Jysoed gadasy psti T3l
sitelly doale sl g sl 2] sllacll 8ysall 5o Js¥l ol ppixe &5 il in 350 ()
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(Perspective Transformation) s yskioll JogxJl @
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread(' drawing.jpg',0)
rows,cols,ch = img.shape

ptsl = np.float32([[56,65],[368,52],[28,387],[389,390]])/2
pts2 = np.float32([[0,0],[300,0],[0,300],[300,300]])/2

M = cv2.getPerspectiveTransform(ptsl,pts2)
dst = cv2.warpPerspective(img,M,(150,150))

plt.subplot(121),plt.imshow(img),plt.title('Input’)
plt.subplot(122),plt.imshow(dst),plt.title('Output’)
plt.show()

Output
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Computer Vision: Algorithms and Applications " Richard Szeliski"
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import cv2
import numpy as np
from matplotlib import pyplot as pit

img = cv2.imread(‘'opencv_logo.png')

kernel = np.ones((5,5),np.float32)/25
dst = cv2.filter2D(img,-1,kernel)

plt.subplot(121),plt.imshow(img),plt.title('Original’)

plt.xticks([1), pit.yticks([])
plt.subplot(122),plt.imshow(dst),plt.title('Averaging')

plt.xticks([1), plt.yticks([1)
plt.show()
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http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=cv2.filter2d#cv2.filter2D
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import cv2
import numpy as np
from matplotlib import pyplot as pit

img = cv2.imread('opencv_logo.png')
blur = cv2.blur(img,(5,5))

plt.subplot(121),plt.imshow(img),plt.title('Original’)
plt.xticks([]), plt.yticks([]1)
plt.subplot(122),plt.imshow(blur),plt.title('Blurred")
plt.xticks([]), plt.yticks([1)
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blur = cv2.blur(img, (5,5))
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:(Gaussian Filtering) owgl®! zes yodf ¥
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import cv2
import numpy as np
from matplotlib import pyplot as plt

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

blur = cv2.GaussianBlur(img,(5,5),0)
plt.subplot(121),plt.imshow(img),plt.title('Original’)
plt.xticks([1), plt.yticks([1)
plt.subplot(122),plt.imshow(blur),plt.title('Blurred")

plt.xticks([1), plt.yticks([])
plt.show()

Original Blurred
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blur = cv2.GaussianBlur(img,(5,5),0)

.cv2.Gaussianblur() mWl 3 b oo clldy gwgi.a.ll o | & sl 8yg.all ko 3
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import cv2

import numpy as np

from matplotlib import pyplot as plt

img = cv2.imread('noisy_opencv.png"’)
median = cv2.medianBlur(img,5)

plt.subplot(121),plt.imshow(img),plt.title(‘Original’)
plt.xticks([1), plt.yticks([])
plt.subplot(122),plt.imshow(median),plt.title('Median’)
plt.xticks([1), plt.yticks([1)

plt.show()
:doe |
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median = cv2.medianBlur(img,5)
.cv2.medianblur() oUWl &b e lldy k;,.l::.wgill o ) A alusils 8yg.all ke 3
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http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html#void medianBlur(InputArray src, OutputArray dst, int ksize)
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import cv2
import numpy as np
from matplotlib import pyplot as pit

img = cv2.imread(‘opencv_ios.png’)
blur = cv2.bilateralFilter(img,9,75,75)

plt.subplot(121),plt.imshow(img),plt.title('Original’)
plt.xticks([]), plt.yticks([1)
plt.subplot(122),plt.imshow(blur),plt.title('Blurred )
plt.xticks([]), plt.yticks([1)

plt.show()
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blur = cv2.bilateralFilter(img,9,75,75)
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import cv2
import numpy as np
img = cv2.imread('j.png’,0)
kernel = np.ones((5,5),np.uint8)
erosion = cv2.erode(img, kernel,iterations = 1)
cv2.imshow(‘orginal’,img)
cv2.imshow('erosion’,erosion)
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import cv2
import numpy as np
img = cv2.imread('j.png’,0)

kernel = np.ones((5,5),np.uint8)
dilation = cv2.dilate(img, kernel,iterations = 1)

cv2.imshow('orginal’,img)
cv2.imshow('dilation’,dilation)
k = cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np
img = cv2.imread('j.png’,0)
kernel = np.ones((5,5),np.uint8)
opening = cv2.morphologyEx(img, cv2.MORPH_OPEN, kernel)

cv2.imshow('orginal’,img)
cv2.imshow(‘opening’,opening)
k = cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2

import numpy as np

img = cv2.imread('j.png’,0)
kernel = np.ones((5,5),np.uint8)

closing = cv2.morphologyEx(img, cv2.MORPH_CLOSE, kernel)
cv2.imshow('orginal’,img)
cv2.imshow('closing’,closing)

k = cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2

import numpy as np

img = cv2.imread('j.png’,0)
kernel = np.ones((5,5),np.uint8)

gradient = cv2.morphologyEx(img, cv2.MORPH_GRADIENT, kernel)
cv2.imshow('orginal’,img)
cv2.imshow('gradient’,gradient)

k = cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np
img = cv2.imread('j.png’,0)
kernel = np.ones((9,9),np.uint8)

tophat = cv2.morphologyEx(img, cv2.MORPH_TOPHAT, kernel)
cv2.imshow(‘orginal’,img)
cv2.imshow(' tophat ‘', tophat)

k = cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2

import numpy as np

img = cv2.imread('j.png’,0)
kernel = np.ones((9,9),np.uint8)

blackhat = cv2.morphologyEx(img, cv2.MORPH_BLACKHAT, kernel)

cv2.imshow('orginal’,img)
cv2.imshow(’ blackhat ’, blackhat)
k = cv2.waitKey(0)
cv2.destroyAllWindows()
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(mask gLal)) :Structuring Element oS Al paiall @
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# Rectangular Kernel
>>> cv2.getStructuringElement(cv2.MORPH_RECT,(5,5))

[1,1,1,1,1]], dtype=uint8)

# Elliptical Kernel
>>> cv2.getStructuringElement(cv2.MORPH_ELLIPSE,(5,5))

array([[0, 0, 1, 0, 0],
[1,1,1,1,1],
[1,1,1,1,1],
[1,1,1,1,1],
[0, 0, 1, O, O]], dtype=uint8)

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

array([[0, 0, 1, 0, 0],

[0, 0, 1, 0, O]], dtype=uint8)

at HIPR2Morphological Operations @
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import cv2
import numpy as np
from matplotlib import pyplot as pit

img = cv2.imread('dave.jpg’,0)

laplacian = cv2.Laplacian(img,cv2.CV_64F)
sobelx = cv2.Sobel(img,cv2.CV_64F,1,0,ksize=5)
sobely = cv2.Sobel(img,cv2.CV_64F,0,1,ksize=5)

plt.subplot(2,2,1),plt.imshow(img,cmap = 'gray')
plt.title('Original'), plt.xticks([1), plt.yticks([1)
plt.subplot(2,2,2),plt.imshow(laplacian,cmap = 'gray')
plt.title('Laplacian’), plt.xticks([]), plt.yticks([])
plt.subplot(2,2,3),plt.imshow(sobelx,cmap = 'gray')
plt.title('Sobel X"), plt.xticks([]), plt.yticks([])
plt.subplot(2,2,4),plt.imshow(sobely,cmap = 'gray')
plt.title('Sobel Y'"), plt.xticks([]), plt.yticks([])

plt.show()
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http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html#void Sobel(InputArray src, OutputArray dst, int ddepth, int dx, int dy, int ksize, double scale, double delta, int borderType)
http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html#void Sobel(InputArray src, OutputArray dst, int ddepth, int dx, int dy, int ksize, double scale, double delta, int borderType)
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import cv2
import numpy as np
from matplotlib import pyplot as pit

img = cv2.imread('box.png’,0)

# Output dtype = cv2.CV_8U
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
sobelx64f = cv2.Sobel(img,cv2.CV_64F,1,0,ksize=5)

abs_sobel64f = np.absolute(sobelx64f)

sobel_8u = np.uint8(abs_sobel64f)

plt.subplot(1,3,1),plt.imshow(img,cmap = 'gray')
plt.title('Original’), plt.xticks([1), plt.yticks([])
plt.subplot(1,3,2),plt.imshow(sobelx8u,cmap = 'gray')
plt.title('Sobel CV_8U"), plt.xticks([]), plt.yticks([])
plt.subplot(1,3,3),plt.imshow(sobel_8u,cmap = 'gray')
plt.title('Sobel abs(CV_64F)"), plt.xticks([]), plt.yticks([])
plt.show()
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import cv2
import numpy as np
from matplotlib import pyplot as plt
img = cv2.imread('patella.png’,0)
edges = cv2.Canny(img,90,250)
plt.subplot(121),plt.imshow(img,cmap = 'gray')
plt.title('Original Image'), plt.xticks([1), plt.yticks([1)
plt.subplot(122),plt.imshow(edges,cmap = 'gray')
plt.title('"Edge Image'), plt.xticks([]), plt.yticks([1])
plt.show()
P CI)
Original Image Edg Image
1Sl a2l o
® Canny edge detector at Wikipedia
® Canny Edge Detection Tutorial by Bill Green, 2002.
F0 o5
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https://en.wikipedia.org/wiki/Canny_edge_detector
http://dasl.mem.drexel.edu/alumni/bGreen/www.pages.drexel.edu/_weg22/can_tut.html
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import cv2
import numpy as np

img = cv2.imread('sonic.jpg’,1)
lower_reso = cv2.pyrDown(img)

cv2.imshow('orginal’,img)
cv2.imshow('lower_reso Image',lower_reso)
k = cv2.waitKey(0)
cv2.destroyAllWindows()
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higher_reso = cv2.pyrUp(lower_reso)
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import cv2
import numpy as np,sys

A = cv2.imread('apple.png')
B = cv2.imread('orange.png')

# generate Gaussian pyramid for A
G = A.copy()
gpA = [G]
for i in xrange(6):
G = cv2.pyrDown(G)
gpA.append(G)

# generate Gaussian pyramid for B
G = B.copy()
gpB = [G]
for i in xrange(6):
G = cv2.pyrDown(G)
gpB.append(G)

# generate Laplacian Pyramid for A
IpA = [gpA[5]]
for i in xrange(5,0,-1):
GE = cv2.pyrUp(gpAlil)
L = cv2.subtract(gpA[i-1],GE)
IpA.append(L)
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# generate Laplacian Pyramid for B
IpB = [gpB[5]]
for i in xrange(5,0,-1):
GE = cv2.pyrUp(gpBIil)
L = cv2.subtract(gpB[i-1],GE)
IpB.append(L)

# Now add left and right halves of images in each level
Ls =[]
for la,lb in zip(IpA,IpB):
rows,cols,dpt = la.shape
Is = np.hstack((la[:,0:cols/2], Ib[:,cols/2:]))
LS.append(ls)

# now reconstruct
Is_ = LS[0]
for i in xrange(1,6):
Is_ = cv2.pyrUp(ls_)
Is_ = cv2.add(ls_, LS[i])

# image with direct connecting each half
real = np.hstack((A[:,:cols/2],B[:,cols/2:]))

plt.imshow(ls_)
plt.show()

plt.imshow(real)
plt.show()
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Image Blending =



http://pages.cs.wisc.edu/~csverma/CS766_09/ImageMosaic/imagemosaic.html
http://pages.cs.wisc.edu/~csverma/CS766_09/ImageMosaic/imagemosaic.html

ébluy OpenCv ] -

Template Matching _J1gd| daslae

HEKVI]
sl Ayl alaiiusly 890 J518 gu Slox]
cv2.minMaxLoc(). cv2.matchTemplate(): x5! plussil elatins -+

&,b: Ologlzo

0penCy &Ko . 818350 o Ball (B wos0 Slxls Eoxll iy ,b Lo Jlsdl] dylle
g,Jl.a.” 3..5.:[.19.0 3,;.1.03- W cv2.matchTemplate() c:l}'.” u ).993

08 Mo ondl Bayl 136 .30l 8y505 I 8y50 Lodg pumllaas Lo &ladl b gaxd
el Wz W1 8ys.ally (AL azoll )50 (omd WL AW )50l (5 Jabll a5 8)5.0
Supll 8y5.ally axgll 850 (e



http://docs.opencv.org/2.4/modules/imgproc/doc/object_detection.html?highlight=matchtemplate#cv.MatchTemplate

JSs I o 9 Bugll Bys0 358 AWl 8550 5 00 Eazy dbluny o5 diyllaol dilos
o0 Aylaell dload 3,k sus Jla . dyglholl LI 8)g0 dop > Bugll 8y b daiy
.0penCV dsKo

i) Bygall (1535 «3ugl 8350 JolS e Il 8390 11,03 &15b o dtsllacl] dulos o3
1 & 8y5lnedl Al oS e Sy ot S IS Eamns dusloy 8y dilaall

Z A 8y9.0 ez (%ame (W X 1) Loz I 8y5.09 (W X H) poxony Sl 85500 <38 13]
2W Jlosstwl by dislaoll don 8y50 o Jyaxdl wie (W-w+l x H-h+1 )
(dslaoll oy ool 8ysall) d3saaoll ol oo dosd J3ly ST slxs¥ cv2.minMaxLoc()

- (xy) JKaIL uiend il e W wmy Sy

15 o5 o) Uil e abienel) WL (5 o] B3T3 L3I Lod utondl] ilo Ui 13]
S A dahio susw Ul 92 Jubitwnodl 142 (55 ass (W x h) g2 alsby Julastus!
dsly Slilas] Lisly W 890 o po,dly Johll Lasl ixeosill) dosWl 85l

-(minMaxLoc() mWl e Judatus!)

Ao and (g3 (§ 0 doud plasinl Jaad &)laol) 4y bS cv2. TM_SQDIFF "ol 18] :da>do

:0penCv 8 Jlgd)l dsle @
Lt I (CBugll) ALl y5a)l 3 (I Jabl] azg oy Gl psiin Jlioll i b
tk S I8



m [ é&bluwy OpenCv

20155 4Lty &ylall 3,b IS ke

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

img = cv2.imread('kid_football.jpg',0)
img2 = img.copy()

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

# All the 6 methods for comparison in a list
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)

# Apply template Matching
res = cv2.matchTemplate(img,template,method)
min_val, max_val, min_loc, max_loc = cv2.minMaxLoc(res)

# If the method is TM_SQDIFF or TM_SQDIFF_NORMED, take minimum
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)

plt.subplot(121),plt.imshow(res,cmap = 'gray')
plt.title('Matching Result'), plt.xticks([]), plt.yticks([])
plt.subplot(122),plt.imshow(img,cmap = 'gray')
plt.title('Detected Point'), plt.xticks([]), plt.yticks([])
plt.suptitle(meth)

plt.show()
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cv2.TM_CCOEFF =

cv2.TM_CCOEFF
Detected Point

@

Matching Result

cv2.TM_CCOEFF_NORMED =

2. TM_CCOEFF_NORMED )
Detected Point

Matching Result

cv2.TM_CCORR =

Matching Result SVZIMLCCORR Detected Point
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cv2.TM_CCORR_NORMED =

Matching Result V2 IMICCORUNORMED Detected Point

cv2.TM_SQDIFF =

2. TM_SQDIFF Detected Point

Matching Result

cv2.TM_SQDIFF_NORMED =

cv2.TM_SQDIFF_NORMED Detected Point

Matching Result
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https://docs.python.org/2/library/functions.html#eval
https://docs.python.org/2/library/functions.html#eval

min_val, max_val, min_loc, max_loc = cv2.minMaxLoc(res)
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# If the method is TM_SQDIFF or TM_SQDIFF_NORMED, take minimum
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)
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http://docs.opencv.org/2.4/modules/core/doc/operations_on_arrays.html?highlight=cv2.minmaxloc#cv2.minMaxLoc
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img_rgb = cv2.imread('mario.jpg')

img_gray = cv2.cvtColor(img_rgb, cv2.COLOR_BGR2GRAY)
template = cv2.imread('mario_coin.png',0)

w, h = template.shape[::-1]

res = cv2.matchTemplate(img_gray,template,cv2.TM_CCOEFF_NORMED)
threshold = 0.8
loc = np.where( res >= threshold)
for ptin zip(*loc[::-1]):
cv2.rectangle(img_rgb, pt, (pt[0] + w, pt[1] + h), (0,0,255), 2)

cv2.imshow('res',img_rgb)
cv2.waitKey(0)
cv2.destroyAllWindows()
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A=[[2 3 45 678 97100]
[ 83157 8 9 10]]

A = np.array([[2,3,4,5,6,78,97,100],[8,3,1,5,7,8,9,10]])
print A

sl ub Wl e J>lw bradl waiwy np.where(A > threshold) oWl Lade gdaiw
@I L wxpwss (threshold = 5 31 o ) 0 po ST (155 loiond J) dshacll olis
threshold JI p¢ alua! susd CJlsall diylhe 89831 3) .d3s0a0ll (oo poliadl 0dd mogo
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threshold = 5
loc = np.where( A > threshold)

(array([ol 0’ 0I 0’ 1' 1’ 1' 1’ 1])' array([4l 5' 6’ 7I 0’ 4' 5’ 6’ 7]))
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import cv2
import numpy as np

img = cv2.imread('dave.jpg')
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
edges = cv2.Canny(gray,50,150,apertureSize = 3)

lines = cv2.HoughLines(edges,1,np.pi/180,200)
for rho,theta in lines[0]:

a = np.cos(theta)

b = np.sin(theta)

X0 = a*rho

y0 = b*rho

x1 = int(x0 + 1000*(-b))

vyl = int(y0 + 1000%*(a))

X2 = int(x0 - 1000*(-b))

y2 = int(y0 - 1000*(a))

cv2.line(img,(x1,y1),(x2,y2),(0,0,255),2)

cv2.imshow('Cany',edges)
cv2.imshow('res',img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np

img = cv2.imread('car2.jpg')
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
edges = cv2.Canny(gray,50,500,apertureSize = 3)

lines = cv2.HoughLines(edges,1,np.pi/180,120)
for rho,theta in lines[0]:

a = np.cos(theta)

b = np.sin(theta)

x0 = a*rho

y0 = b*rho

x1 = int(x0 + 1000*(-b))

y1 = int(y0 + 1000*(a))

X2 = int(x0 - 1000*(-b))

y2 = int(y0 - 1000*(a))

cv2.line(img,(x1,y1),(x2,y2),(0,0,255),1)

cv2.imshow('Binary Image',edges)
cv2.imshow('res',img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np

img = cv2.imread('dave.jpg')
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
edges = cv2.Canny(gray,50,150,apertureSize = 3)

minLineLength = 100
maxLineGap = 10
lines = cv2.HoughLinesP(edges,1,np.pi/180,100,minLineLength,maxLineGap)

for x1,y1,x2,y2 in lines[0]:
cv2.line(img,(x1,y1),(x2,y2),(0,255,0),2)

cv2.imshow('Binary Image',edges)
cv2.imshow('res',img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np

img = cv2.imread('car2.jpg')
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
edges = cv2.Canny(gray,50,150,apertureSize = 3)

minLineLength = 100
maxLineGap = 10
lines = cv2.HoughLinesP(edges,1,np.pi/180,100,minLineLength,maxLineGap)

for x1,y1,x2,y2 in lines[0]:
cv2.line(img,(x1,y1),(x2,y2),(0,255,0),2)

cv2.imshow('Binary Image',edges)
cv2.imshow('res',img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np

img = cv2.imread('OpenCV_Logo.png',0)
img = cv2.medianBlur(img,5)
cimg = cv2.cvtColor(img,cv2.COLOR_GRAY2BGR)

circles = cv2.HoughCircles(img,cv2.cv.CV_HOUGH_GRADIENT, 1,20,
param1=50,param2=30,minRadius=0,maxRadius=0)

circles = np.uint16(np.around(circles))

foriin circles[0,:]:
# draw the outer circle
cv2.circle(cimg,(i[0],i[1]),i[2],(0,255,0),2)
# draw the center of the circle
cv2.circle(cimg,(i[0],i[1]),2,(0,0,255),3)

cv2.imshow('detected circles',cimg)
cv2.waitKey(0)
cv2.destroyAllWindows()
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import cv2
import numpy as np

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

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

ret, thresh =

cv2.threshold(gray,0,255,cv2. THRESH_BINARY_INV+cv2.THRESH_OTSU)
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White Region shows Black Region shows
Sure Foreground Sure Background
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# noise removal
kernel = np.ones((3,3),np.uint8)
opening = cv2.morphologyEx(thresh,cv2.MORPH_OPEN, kernel, iterations = 2)

# sure background area
sure_bg = cv2.dilate(opening,kernel,iterations=3)

# Finding sure foreground area
dist_transform = cv2.distanceTransform(opening,cv2.cv.CV_DIST_L2,5)
ret, sure_fg = cv2.threshold(dist_transform,0.7*dist_transform.max(),255,0)

# Finding unknown region
sure_fg = np.uint8(img)
unknown = cv2.subtract(sure_bg,sure_fg)
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# Marker labelling
ret, markers = cv2.connectedComponents(sure_fg)

# Add one to all labels so that sure background is not 0, but 1
markers = markers+1

# Now, mark the ' of unknown with zero
markers[unknown==255] =0

:doe |
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markers = cv2.watershed(img,markers)
img[markers == -1] = [255,0,0]
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(a) Image with seceds. (d) Segmentation results.

J 1

Background Background

@ teriminal @ terminal

cut

q q ‘:I'.\“:','.:

® e e
@\ ¢ L A
Objec( Object
terminal terminal
(b) Graph. (c) Cut.

:”,:wo”'SSJLio

2WI e Ol pssey ¢ cv2.grabCut() bl ausuiws OpenCv b GrabCut duolss> Gadat)
o
J.’>».\.N 5)9@ 1mg ®
Jo Jlexs! ) lxlozs! ol Lalidly duolo¥l blioll suzey il 8y5.0)] gL :mask @
14 (flags) se¥l 51 b s s oayg ¢ (Ll ol duolol 2
cv2.GC_PR_FGD cv2.GC_BGD, ¢v2.GC_FGD, cv2.GC_PR_BGD, e
3300 0,1,2,3 W) alBYI 5,05 Al ol @



(%, y, w, h) &l L;oLo;)” et oty W) Lol Sldlus] oy irect @
biad obioge WIS o) )lesd! lpousins Slsaas » :bdgModel, fgdModel o
((1.65) pz=xyg np.float64 duvay & ;o0 ddgbas p o5
g Lo yledl 5,55 o oy Ll il yoll dus titerCount o
cv2.GC_INIT_WITH_RECT ;65 ;,] v :mode @
L5 oims 5 13] Lo Suy sdls LS 50 g 5] €v2.GC_INIT_WITH_MASK

B 15 (DlaS) Sl o G2 b 08 5l Jebitans pasy &b 08 olod] ez

oxdshacll Lasy @ysall L3 Lisdy @ysall Jomus «Jabtuoll xog Taus &ladl
iy romd. (42,69 dgby AiLSIus]) Jubatuoll il 20yl 5 503 03 fgdModely bdgModel
-l 50 0 &) ylg>l]

Jidd 3. Juats aueud WY cv2.GC_INIT_WITH_RECT (55 | o mode bl
Ll 8y50 JA55 elld wis (GrabCut J

sl Lkl e Juw el )l ol Cagu Sl lal Auacll 3ugacd] sysall b
Lals ¥y + Lgolsy] (3l nluSl e sy L)) Juss ey (3alud] 3 LS) douioll
Bondll g rini) 8,1 dpolol (1555 Yo ) @Byl bl Lol oy ol ogud ) BuST

()

B o Jeamtd LY G0l 41,5 Lule Lo JS . sale Jledl gLall Lyad el )

gl ol il



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

img = cv2.imread('deer.jpg')
mask = np.zeros(img.shape[:2],np.uint8)

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

rect = (50,50,450,290)
cv2.grabCut(img,mask,rect,bgdModel,fgdModel,5,cv2.GC_INIT_WITH_RECT)

mask2 = np.where((mask==2) | (mask==0),0,1).astype('uint8’)
img = img*mask2[:,:,np.newaxis]

plt.imshow(img),plt.colorbar(),plt.show()
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# newmask is the mask image | manually labelled
newmask = cv2.imread('newmask.png’,0)

# whereever it is marked white (sure foreground), change mask=1
# whereever it is marked black (sure background), change mask=0
mask[newmask ==0]=0

mask[newmask == 255] =1

mask, bgdModel, fgdModel =
cv2.grabCut(img,mask,None,bgdModel,fgdModel,5,cv2.GC_INIT_WITH_MASK)

mask = np.where((mask==2) | (mask==0),0,1).astype('uint8’)
img = img*mask(:,:,np.newaxis]
plt.imshow(img),plt.colorbar(),plt.show()
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https://github.com/downingstreet/GrabCut/blob/master/grabcut.
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https://github.com/downingstreet/GrabCut/blob/master/grabcut.py
https://github.com/downingstreet/GrabCut/blob/master/grabcut.py
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import numpy as np
import cv2
im = cv2.imread('test.jpg')

imgray = cv2.cvtColor(im,cv2.COLOR_BGR2GRAY)

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

# Get all the contours found in the thresholdimage

# syntax for opencv2

contours, hierarchy = cv2.findContours(thresh,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)

# syntax for opencv3

#thresh ,contours, hierarchy = cv2.findContours(thresh,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)

10981 &

imgray = cv2.cvtColor(im,cv2.COLOR_BGR2GRAY)
ret,thresh = cv2.threshold(imgray,127,255,0)

58 ds (Ssmly Ganl) Ll dipall 855001 Jgots psiive o (s3lodl Gl 8390l Jyonins
il 32,k

contours, hierarchy =
cv2.findContours(thresh,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)

.cv2.findcontours oWl & ,b oo DY sbu] ddons aei
:cv2.findcontours() mWl z &
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img = cv2.drawContours(img, contours, -1, (0,255,0), 3)

355 0 ] )

img = cv2.drawContours(img, contours, 3, (0,255,0), 3)

: JWIE 525 DYl ous,) bl ishasl puirinins (oY) oline b

cnt = contours[4]
img = cv2.drawContours(img, [cnt], O, (0,255,0), 3)

import numpy as np
import cv2
img = cv2.imread('shape.png')

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

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

contours, hierarchy =
cv2.findContours(thresh,cv2.RETR_TREE,cv2.CHAIN_APPROX_NONE)

cv2.drawContours(img, contours, -1, (0,255,0), 3)
cv2.imshow('counter’,img)

cv2.waitKey(0)
cv2.destroyAllWindows()
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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[0]
M = cv2.moments(cnt)

print M


http://en.wikipedia.org/wiki/Image_moment
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cx = int(M['m10']/M['m00'])
cy = int(M['m01']/M['m00'])

print cx, cy

v oig
:Contour Area ¥l >l .Y

.M['mO00Q'] i cv2.contourArea() 2 I o s dolune s

area = cv2.contourArea(cnt)
print area

TYAS
:Contour Perimeter ,Wb¥! axo .V

.cv2.arcLength() bl g3 cyo alus o3y il Job Loyl o
oo b o] (TRUE & L5 yo 13]) lio 531 o8 13] Lowd suzmy il 6,pie

perimeter = cv2.arcLength(cnt, True)
print perimeter
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https://en.wikipedia.org/wiki/Ramer%E2%80%93Douglas%E2%80%93Peucker_algorithm
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epsilon = 0.1*cv2.arcLength(cnt, True)
approx = cv2.approxPolyDP(cnt,epsilon,True)

cv2.drawContours(img, [approx], -1, (0,255,0), 3)
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hull = cv2.convexHull(points[, hull[, clockwise[, returnPoints])
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hull = cv2.convexHull(cnt)

import numpy as np iJbe
import cv2

img = cv2.imread('hand.jpg’)

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

ret,thresh = cv2.threshold(imgray,245,255,0)
thresh_inv=cv2.bitwise_not(thresh)

contours, hierarchy =
cv2.findContours(thresh_inv,cv2.RETR_TREE,cv2.CHAIN_APPROX_NONE)

hull = cv2.convexHull(contours[0])
cv2.drawContours(img, hull, -1, (0,+, 255), 3)

cv2.imshow('Image_hull',img)

cv2.waitKey(0)
cv2.destroyAllWindows()


http://docs.opencv.org/2.4/modules/imgproc/doc/structural_analysis_and_shape_descriptors.html
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k = cv2.isContourConvex(cnt)
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X,y,W,h = cv2.boundingRect(cnt)
cv2.rectangle(img,(x,y),(x+w,y+h),(0,255,0),2)

Ol wdl osb &5LN 8y9.all (8 Jazmiw lymeoll Jibatuoll ouy 13 JUoIl i 3 1) JLe
(thresh_inv) el dulos ey potin i 55udl dsalidl sy Lyl

import numpy as np

import cv2

img = cv2.imread('hand.jpg')

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

ret,thresh = cv2.threshold(imgray,245,255,0)
thresh_inv=cv2.bitwise_not(thresh)

contours, hierarchy =
cv2.findContours(thresh_inv,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)
cnt =contours[0]

hull = cv2.convexHull(cnt)

x,¥,w,h = cv2.boundingRect(cnt)
cv2.rectangle(img,(x,y),(x+w,y+h),(0,+,Y00),2)

#cv2.drawContours(img, contours[0], -1, (0,0, 255), 3)
cv2.imshow('Image_hull',img)

cv2.waitKey(0)
cv2.destroyAllWindows()
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import numpy as np

import cv2

img = cv2.imread('airplan.jpg')

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

ret,thresh = cv2.threshold(imgray,207,255,0)
thresh_inv=cv2.bitwise_not(thresh)

kernel = np.ones((15,15),np.uint8)
dilation = cv2.dilate(thresh,kernel,iterations = 1)
cv2.imshow('dilation’,dilation)

contours, hierarchy =
cv2.findContours(dilation,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)
cnt =contours[1]

#draw hull Rectangle
x,¥,W,h = cv2.boundingRect(cnt)
cv2.rectangle(img,(x,y),(x+w,y+h),(0,255,0),2)

cv2.imshow('Image_hull',img)
cv2.waitKey(0)
cv2.destroyAllWindows()
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rect = cv2.minAreaRect(cnt)
box = cv2.cv.BoxPoints(rect)

box = np.int0(box)
cv2.drawContours(im,[box],0,(0,0,255),2)
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.cv2.minEnclosingCircle()

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

radius = int(radius)
cv2.circle(img,center,radius,(0,255,0),2)
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ellipse = cv2 fitEllipse(cnt)
im = cv2.ellipse(im,ellipse,(0,255,0),2)

:Fitting a Line ;LY xo piMiedl L. )+

cv2.fitLine() mUdl &b oo bl lie o) o

rows,cols = img.shape[:2]

[vx,vy,x,y] = cv2 fitLine(cnt, cv2.DIST_L2,0,0.01,0.01)
lefty = int((-x*vy/vx) +y)

righty = int(((cols-x)*vy/vx)+y)

img = cv2.line(img,(cols-1,righty),(0,lefty),(0,255,0),2)
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Width
Height

Aspect Ratio =

X,y,W,h = cv2.boundingRect(cnt)
aspect_ratio = float(w)/h

(EXtent (sgasdl) sl —Y

ool haiiel dslue s 531 dslue dnd 92 Slased!
Object Area

Extent =
Bounding Rectangle Area

area = cv2.contourArea(cnt)
x,¥,w,h = cv2.boundingRect(cnt)
rect_area = w*h

extent = float(area)/rect_area
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Contour Area

lidity =
Solidity Convex Hull Area

area = cv2.contourArea(cnt)

hull = cv2.convexHull(cnt)
hull_area = cv2.contourArea(hull)
solidity = float(area)/hull_area

:Equivalent Diameter Aol Jadll —€

Yl dolano b (yo lgzolus 1 8,311 5 5

4 X Contour Area

Equivalent Diameter = \/ -

area = cv2.contourArea(cnt)
equi_diameter = np.sqrt(4*area/np.pi)

Iﬁsv\&" -0
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(x,y),(MA,ma),angle = cv2 fitEllipse(cnt)

:Mask and Pixel Points Ll Llaig gL -1
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mask = np.zeros(imgray.shape,np.uint8)
cv2.drawContours(mask,[cnt],0,255,-1)
pixelpoints = np.transpose(np.nonzero(mask))
#pixelpoints = cv2.findNonZero(mask)
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mean_val = cv2.mean(im,mask = mask)

:Extreme Points sl L& —A
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leftmost = tuple(cnt[cnt[:,:,0].argmin()][0])
rightmost = tuple(cnt[cnt[:,:,0].argmax()][0])
topmost = tuple(cnt[cnt[:,:,1].argmin()][0])
bottommost = tuple(cnt[cnt[:,:,1].argmax()][0])
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:Convexity Defects ol Cge —1

(3,831,201 gl .ol e g2 Lo wlylbyl o oISy sl Bl Ladll 3 Lolss ua)
sk ol b W @,850penCv oo . dod cus iy ool | B 6 ol xdand
.cv2.convexityDefects() sl 0dn

hull = cv2.convexHull(cnt,returnPoints = False)
defects = cv2.convexityDefects(cnt,hull)

[[[ 267 370 31322563]]
([ 370 372 371 142]]
([ 373 377 374 114]]
([ 377 479 450 30081]]

[[ 264 266 265 114]]]

4235 ) FALSE do.8/l cv2.convexHull oWl 5 returnPoints ol US 0 Wl S dsNo
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import numpy as np

import cv2

img = cv2.imread('hand.jpg')

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

ret,thresh = cv2.threshold(imgray,230,255,0)
thresh_inv=cv2.bitwise_not(thresh)

contours, hierarchy = cv2.findContours(thresh_inv,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)
cnt =contours[0]

hull = cv2.convexHull(cnt,returnPoints = False)
defects = cv2.convexityDefects(cnt,hull)
#print defects
#print defects.shape
for i in range(defects.shape[0]):
s,e,f,d = defects]i,0]
start = tuple(cnt[s][0])
end = tuple(cnt[e][0])
far = tuple(cnt[f][0])
cv2.line(img,start,end,[0,255,0],2)
cv2.circle(img,far,5,[0,0,255],-1)

#cv2.drawContours(img, contours[0], -1, (0,0, 255), 3)
cv2.imshow('Image_hull',img)

cv2.waitKey(0)
cv2.destroyAllWindows()
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ret,thresh = cv2.threshold(imgray,230,255,0)
thresh_inv=cv2.bitwise_not(thresh)

Aoy Sy Lod Al aml sl dalsdly Sgul ool udl @ ptad Cosatdl ddons Liod
Sl poti.pandl sl W el x> cv2.bitwise_not() mWl &b s kel
.cv2.findContours() mWl 3 b o )by

contours, hierarchy = cv2.findContours(thresh_inv,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)
cnt =contours[0]

.t olipoms ik 3 ()l s> 531 Jto L) J5¥1 531 (550 o3

hull = cv2.convexHull(cnt,returnPoints = False)

Syl 5o cv2.convexHull mldl &b oo HUb Cuosdl M (555 W1 blad] uxgs
coasll sas sloyl bt asFalse dondl] mll lig) LI
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defects = cv2.convexityDefects(cnt,hull)

U1 cv2.convexityDefects() mUdl 5,k oo b3 Cusd wses JKu5 I bladl wxgs

w050 | 55 loie o8 0B Jol ([ VIV YY- TV YYOTY ) Mie) oud ol W ymsas
odedl wgas blas

for i in range(defects.shape[0]):

(8,0 VY for dal>
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:Point Polygon Test ,LisY! slas daii Y

- 89l (B dlai (yny dSluo ),aéi 4> cv2.pointPolygonTest() Wl
o al azmyls ol HbYl e S50 2 Jo bl &y dhiill w3ge apiod b Ly 56
Yl o 25 dlaid] w3l 18] Ll doyd ] i sy 5 Yl

gb LS (50,50) dhsdl o 3o Loy Jlod! Jow Lls
dist = cv2.pointPolygonTest(cnt,(50,50),True)

TRUE axoyd <JlS 13| ameasureDist 32 cv2.pointPolygonTest() nll (5 juie EJU
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o ol o Dylaadl oo LiKoy s3I cv2.matchShapes() =il W 3550penCv 458
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import cv2
import numpy as np

img1l = cv2.imread('starl.jpg',0)
img2 = cv2.imread('star2.jpg',0)

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

ret, thresh2 = cv2.threshold(img2, 127, 255,0)
contours,hierarchy = cv2.findContours(thresh,2,1)
cntl = contours[0]

contours,hierarchy = cv2.findContours(thresh2,2,1)
cnt2 = contours[0]

ret = cv2.matchShapes(cntl,cnt2,1,0.0)
print ret
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.cv2.HuMoments()
a = cv2.HuMoments(contours)
print a,'\n’', len(a)
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. OpenCV Tutorials on histograms
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cv2.calcHist(images, channels, mask, histSize, ranges|, hist[, accumulate]])

ot S5 ] g float32 f unit8 & 55 o0 dulo¥l 8y5.all Jioy simage Jg¥l pasol]
(img)" o «wlsdl
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import cv2
import numpy as np
import matplotlib.pyplot as plt

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

hist = cv2.calcHist([img],[0],None,[256],[0,256])
print hist.shape
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import cv2
import numpy as np
import matplotlib.pyplot as pit

img = cv2.imread('home.jpg',0)
hist,bins = np.histogram(img.ravel(),256,[0,256])

print hist.shape

(256, 1)

&

T
np.histogram()
ravel()

(cv2.calcHist) @ludl pldl oS Jio domt Ll Jazuw

¢l mp.histogram() ;e 8,0 10X 5 & ,wl 9»9 np.bincount() wWINumpy 4uSe cllod
ol i ¥ oy NP.bincount() pbl alasl Lady wadl oY Ll blasoll b
Wi lie s minlength= 256 .

hist = np.bincount(img.ravel(),minlength=256) ‘Mo

OpenCv 455 mlss Joxtwl Ui ¢ np.histogram o 8,0 40X Jlsou t)wTOpenCv @y rdado



http://docs.scipy.org/doc/numpy/reference/generated/numpy.histogram.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.histogram.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.ravel.html
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread('home.jpg',0)
plt.hist(img.ravel(),256,[0,256])

#plt.imshow(img, cmap = 'gray')
plt.show()

3500
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import cv2
import numpy as np
from matplotlib import pyplot as plt

img = cv2.imread('home.jpg')

color = ('b','g",'r')

for i,col in enumerate(color):
histr = cv2.calcHist([img],[i],None,[256],[0,256])
plt.plot(histr,color = col)
plt.xlim([0,256])

plt.show()
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import cv2
import numpy as np
from matplotlib import pyplot as plt

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

# create a mask

mask = np.zeros(img.shape[:2], np.uint8)
mask[100:300, 100:400] = 255

masked_img = cv2.bitwise_and(img,img,mask = mask)
# Calculate histogram with mask and without mask

# Check third argument for mask

hist_full = cv2.calcHist([img],[0],None,[256],[0,256])
hist_mask = cv2.calcHist([img],[0],mask,[256],[0,256])

plt.subplot(221), plt.imshow(img, 'gray')
plt.subplot(222), plt.imshow(mask,'gray')
plt.subplot(223), plt.imshow(masked_img, 'gray’')
plt.subplot(224), plt.plot(hist_full), plt.plot(hist_mask)
plt.xlim([0,256])

plt.show()
P CI)
bhixoll Jtos 52591 ilodl blaseolly dysall IS bl laieoll Jtos 3391 il ] babaseoll
gl dahigd SLJI
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http://en.wikipedia.org/wiki/Histogram_equalization
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import cv2

import numpy as np
from matplotlib import pyplot as plt

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

:CJ".}’

flatten

hist,bins = np.histogram(img.flatten(),256,[0,256]) cumsum()

cdf = hist.cumsum()
cdf_normalized = cdf * hist.max()/ cdf.max()

plt.plot(cdf_normalized, color ='b')
plt.hist(img.flatten(),256,[0,256], color = 'r")
plt.xlim([0,256])

plt.legend(('cdf','histogram’), loc = 'upper left')
plt.show()
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cdf_m = np.ma.masked_equal(cdf,0)
cdf_m = (cdf_m - cdf_m.min())*255.0/(cdf_m.max()-cdf_m.min()) FoT
cdf = np.ma.filled(cdf_m,0).astype('uint8')

np.ma.filled()

:C)j"

np.ma.masked equal()



https://en.wikipedia.org/wiki/Histogram_equalization
http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.flatten.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.cumsum.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.flatten.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.cumsum.html
https://docs.scipy.org/doc/numpy-1.6.0/reference/generated/numpy.ma.masked_equal.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.ma.filled.html
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img = cv2.imread('wiki.jpg',0)

equ = cv2.equalizeHist(img)

res = np.hstack((img,equ)) #stacking images side-by-side
cv2.imwrite('res.png',res)
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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)

a ] --".

'd‘w \ I..l]rl‘ ?"\\\

RUIROWES JNURESN | B WETE IR P ENCST | N RS I

1Sl a2l o
Wikipedia page on Histogram Equalization e
Masked Arrays in Numpy
How can | adjust contrast in OpenCV in C?
How do | equalize contrast & brightness of images using OpenCV?



http://en.wikipedia.org/wiki/Histogram_equalization
http://docs.scipy.org/doc/numpy/reference/maskedarray.html
http://docs.scipy.org/doc/numpy/reference/maskedarray.html
http://stackoverflow.com/questions/10549245/how-can-i-adjust-contrast-in-opencv-in-c
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http://stackoverflow.com/questions/10561222/how-do-i-equalize-contrast-brightness-of-images-using-opencv
http://stackoverflow.com/questions/10561222/how-do-i-equalize-contrast-brightness-of-images-using-opencv
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import cv2
import numpy as np
img = cv2.imread(‘home.jpg')

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

import numpy as np

from matplotlib import pyplot as plt
img = cv2.imread(‘home.jpg')

hsv = cv2.cvtColor(img,cv2.COLOR_BGR2HSV)
hist, xbins, ybins = np.histogram2d(h.ravel(),s.ravel(),[180,256],[[0,180],[0,256]])
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import cv2

import numpy as np

from matplotlib import pyplot as plt
img = cv2.imread('home.jpg')

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

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

#roi is the object or region of object we need to find
roi = cv2.imread('rose_red.png')
hsv = cv2.cvtColor(roi,cv2.COLOR_BGR2HSV)

#target is the image we search in
target = cv2.imread('rose.png')
hsvt = cv2.cvtColor(target,cv2.COLOR_BGR2HSV)

# Find the histograms using calcHist. Can be done with np.histogram2d also
M = cv2.calcHist([hsv],[0, 1], None, [180, 256], [0, 180, 0, 256] )
I = cv2.calcHist([hsvt],[0, 1], None, [180, 256], [0, 180, 0, 256] )

sladly d>9lS R aluseiul ‘_“gi R e backproject dloss podi o5 « R = % RV [INES PN
B(x,y) = o ugl @lhe o5 ol oo Juky JS lepd supux 350
R[h(x,y),s(x,y)]

Sl gl Jios Sy (xy) wildlus] il JuSoll Sl zousdl Jio3 (hue) héws
.B(x,y) = min[B(x,y), 1] b,aJ! g eld wns .(xy) JuKll

R = M/(1+1) —
ravel()

h,s,v = cv2.split(hsvt) reshape()

B = R[h.ravel(),s.ravel()]

B = np.minimum(B, 1)
B = B.reshape(hsvt.shape[:2])

JiD iy B=D*xB sjls 08 Kb Jo g3 wo (W) calll ddos 3 (¥
.g@)ﬁjlal&ﬁjl

disc = cv2.getStructuringElement(cv2.MORPH_ELLIPSE,(5,5))
cv2.filter2D(B,-1,disc,B) getStructuringElement()
B = np.uint8(B)
cv2.normalize(B,B,0,255,cv2.NORM_MINMAX) cv2.normalize()



http://docs.scipy.org/doc/numpy/reference/generated/numpy.ravel.html
http://docs.scipy.org/doc/numpy/reference/generated/numpy.reshape.html
http://docs.opencv.org/2.4/modules/imgproc/doc/filtering.html?highlight=cv2.getstructuringelement#cv2.getStructuringElement
http://docs.opencv.org/2.4/modules/core/doc/operations_on_arrays.html?highlight=cv2.normalize#cv2.normalize
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. ret,thresh = cv2.threshold(B,50,255,0)

Original Image
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import cv2
import numpy as np

roi = cv2.imread('rose_red.png')
hsv = cv2.cvtColor(roi,cv2.COLOR_BGR2HSV)

target = cv2.imread('rose.png')
hsvt = cv2.cvtColor(target,cv2.COLOR_BGR2HSV)

# calculating object histogram
roihist = cv2.calcHist([hsv],[0, 1], None, [180, 256], [0, 180, 0, 256] )

# normalize histogram and apply backprojection
cv2.normalize(roihist,roihist,0,255,cv2.NORM_MINMAX)
dst = cv2.calcBackProject([hsvt],[0,1],roihist,[0,180,0,256],1)

# Now convolute with circular disc
disc = cv2.getStructuringElement(cv2.MORPH_ELLIPSE,(5,5))
cv2.filter2D(dst,-1,disc,dst)

# threshold and binary AND

ret,thresh = cv2.threshold(dst,50,255,0)
thresh = cv2.merge((thresh,thresh,thresh))
res = cv2.bitwise_and(target,thresh)

res = np.vstack((target,thresh,res))
cv2.imshow('res',res) , cv2.waitKey(0), cv2.destroyAllWindows()
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roi = cv2.imread('rose_red.png')
hsv = cv2.cvtColor(roi,cv2.COLOR_BGR2HSV)

eLadll (o 8y9all Wos o 101 uiall U3 (]r02d) 33,531) Cosllaoll pucnd] 890 (55033 Lo
sl eLadll 14 xo Jolar)] Aggmd HSV JI RGB

target = cv2.imread('rose.png')
hsvt = cv2.cvtColor(target,cv2.COLOR_BGR2HSV)

ol (8 (29591 835:0) puucell 8 Lgad Eomiias A1 835001 5T gl Bys.all o ks Lo 3
.Sl slaall e ro Joladd] Aggud HSV JI RGB sliadll o 8y5.0ll Ws> o3 ctarget

# calculating object histogram
roihist = cv2.calcHist([hsv],[0, 1], None, [180, 256], [0, 180, 0, 256] )

.cv2.calcHist()

# normalize histogram and apply backprojection
cv2.normalize(roihist,roihist,0,255,cv2.NORM_MINMAX)

dst = cv2.calcBackProject([hsvt],[0,1],roihist,[0,180,0,256],1)

1 ® &l %oyl . calcBackProject il 3, oo Ll e blawdl dudons Lod Lin
cv2.calcBackProject(images, channels, hist, ranges, scale(, dst]) — dst
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# Now convolute with circular disc
disc = cv2.getStructuringElement(cv2.MORPH_ELLIPSE,(5,5))
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cv2.filter2D(dst,-1,disc,dst)
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# threshold and binary AND

ret,thresh = cv2.threshold(dst,50,255,0)
thresh = cv2.merge((thresh,thresh,thresh))
res = cv2.bitwise_and(target,thresh)

gt D1 oIsI91 sloay alidl Lo blawyl oo dosild) 8ysall uxad diloxy psii |5l

Ao dgglll

res = np.vstack((target,thresh,res))
cv2.imshow('res',res) , cv2.waitKey(0), cv2.destroyAllWindows()
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import cv2
import numpy as np

from matplotlib import pyplot as plt
img = cv2.imread('kid_football.jpg',0)

f = np.fft.fft2(img)
fshift = np.fft.fftshift(f)
magnitude_spectrum = 20*np.log(np.abs(fshift))

plt.subplot(121),plt.imshow(img, cmap = 'gray’)

plt.title('Input Image'), plt.xticks([]), plt.yticks([])
plt.subplot(122),plt.imshow(magnitude_spectrum, cmap = 'gray’')
plt.title('Magnitude Spectrum'), plt.xticks([]), plt.yticks([])
plt.show()
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import cv2

import numpy as np

from matplotlib import pyplot as plt
img = cv2.imread('kid_football.jpg',0)

f = np.fft.fft2(img)
fshift = np.fft.fftshift(f)

rows, cols = img.shape
crow,ccol = rows/2, cols/2

fshift[crow-30:crow+30, ccol-30:ccol+30] = 0
f_ishift = np.fft.ifftshift(fshift)

img_back = np.fft.ifft2(f_ishift)

img_back = np.abs(img_back)

plt.subplot(131),plt.imshow(img, cmap = 'gray')
plt.title('Input Image'), plt.xticks([]), plt.yticks([])
plt.subplot(132),plt.imshow(img_back, cmap = 'gray')
plt.title('Image after HPF'), plt.xticks([]), plt.yticks([])
plt.subplot(133),plt.imshow(img_back)
plt.title('Result in JET'), plt.xticks([]), plt.yticks([])
plt.show()

Input Image Image after HPF

Input Image Image after HPF

Result in JET

Result in JET
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import numpy as np
import cv2
from matplotlib import pyplot as plt

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

dft = cv2.dft(np.float32(img),flags = cv2.DFT_COMPLEX_OUTPUT)
dft_shift = np.fft.fftshift(dft)

magnitude_spectrum =
20*np.log(cv2.magnitude(dft_shift[:,:,0],dft_shift[:,:,1]))

plt.subplot(121),plt.imshow(img, cmap = 'gray’)

plt.title('Input Image'), plt.xticks([]), plt.yticks([])
plt.subplot(122),plt.imshow(magnitude_spectrum, cmap = 'gray')
plt.title('Magnitude Spectrum'), plt.xticks([]), plt.yticks([])
plt.show()
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import numpy as np
import cv2
from matplotlib import pyplot as plt

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

dft = cv2.dft(np.float32(img),flags = cv2.DFT_COMPLEX_OUTPUT)
dft_shift = np.fft.fftshift(dft)

rows, cols = img.shape
crow,ccol = rows/2 , cols/2

# create a mask first, center square is 1, remaining all zeros
mask = np.zeros((rows,cols,2),np.uint8)
mask[crow-30:crow+30, ccol-30:ccol+30] =1

# apply mask and inverse DFT

fshift = dft_shift*mask

f_ishift = np.fft.ifftshift(fshift)

img_back = cv2.idft(f_ishift)

img_back = cv2.magnitude(img_back[:,:,0],img_back[:,:,1])

plt.subplot(121),plt.imshow(img, cmap = 'gray')
plt.title('Input Image'), plt.xticks([]), plt.yticks([])
plt.subplot(122),plt.imshow(img_back, cmap = 'gray')
plt.title('Magnitude Spectrum’'), plt.xticks([]), plt.yticks([])
-= pit.show() mem—e—
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Performance Optimization of aaiiedl ayyed Jogoed JUoIl 2153
:DFT

& ol 5% dakisll (38 Astacll ploxsl Jand Lewidly Wy DFT shiioll agg ysb Jygos sl
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JCay 5laol dshacll sion asil o ou OPenCV Lo b . (slaoly Wl ool touni
J1925) FET apyeb Jgodd Olued wudl Goldll sussw Numpy 4o (3 o8y (90
Silosil Kty 5leols dshaoll siom o3y Bouss (g ydl dnysd

Fadshacll JUoll ol uzgs S (31 JI5]

bioy - Jlodl eoxod] & yx0) cv2.getOptimalDFTSize() ~UJl W 345 OpenCv 48
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Lo W by I wtimeit Ll go) olus 161 alusuly slo¥l o gams Les
"C:\Python27\IPython (Qt)" jluol! Ii» (o IPython &ls] uzius .IPython

Lib

libs

man

Scripts
share
tcl
Tools
15 Ipython (Qt)
';‘-‘ IPython notebook server
!

+2 |Python Qt Console

- IPython
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[&f NEws.bt 5/23/201510:23 AM  TXTF

[%] pyassoc.bat

In [1]: cd Pictures

C:\Users\ASUS\Pictures

In [2]: import cv2

In [3]: import numpy as np

In [4]: img = cv2.imread('kid_football.jpg',0)
In [5]: rows,cols = img.shape

In [6]: print rows,cols

334500

In [7]: nrows = cv2.getOptimalDFTSize(rows)
In [8]: ncols = cv2.getOptimalDFTSize(cols)
In [9]: print nrows, ncols

360500

(360,500) _J1 (334,500) ¢yo pzxexll Jyuad o5 aily asdixs glisd] ey &)l i

1575 03 Azsis (9 JKty slaol gdon psii OpenCy 3) Hlaoly bsscs Les I
8ysall DUl prunidy (o2l 8,08 & 00 ddshas slidly Lodl 10n Jud Koy DFT auys8
.cv2.copyMakeBorder() pbdl pusius ol ddsracll odn Sl



In [10]: nimg = np.zeros((nrows,ncols))
In [11]: nimg[:rows,:cols] = img

OR

In [12]: right = ncols - cols

In [13]: bottom = nrows - rows

In [14]: bordertype = cv2.BORDER_CONSTANT

In [15]: nimg = cv2.copyMakeBorder(img,0,bottom,0,right,bordertype, value = 0)

Numpy &Ko) il 1Y oz 3
I In [16]: %timeit fft1 = np.fft.fft2(img)

loops, best of 3: 45.5 ms per loop !+

l In [17]: %timeit fft2 = np.fft.fft2(img,[nrows,ncols])

loops, best of 3: 8.46 ms per loop V-«

381 ipo Dl o & gy & ool 503 Jadl o8 NIRRT BN IR IRCSTRNCTION IR S TN P
.OpenCv 4o wilss plasswl 8,00l 0d2 KRRV IS RETCS O] g P!

l In [18]: %timeit dftl= cv2.dft(np.float32(img),flags=cv2.DFT_COMPLEX_OUTPUT)

loops, best of 3: 2.22'ms per loop V-«

l In [19]: %timeit dft2= cv2.dft(np.float32(nimg),flags=cv2.DFT_COMPLEX_OUTPUT)

loops, best of 3: 1.73 ms per loop V-«

&l O S 3581 a5 () ol wamies Sl oY1 35801 diiS (p0) e Bplielly L]
i e o LwdNUmpY Koy OpenCV duss &ls e1o] o Ll &)1 eliSoss
Numpy 3 silsd) 33 o0 (o 30 & el OpenCv &Ko mlgs



5> Sobel 15l SHPF pxdiyo 92 ol 13L) ebusioll ans b gl 1o b o5 3

SHPF péi o
039 FFT J 8,08 alowoM ¢y Luadbdl a 598 ygond Jasd dd.ap 599 Jagodd o> <318 LY

IS aSshs esins (533,301 Jmall albsnss ol Jlsoll 8 B o Lo lglelonty

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

# simple averaging filter without scaling parameter
mean_filter = np.ones((3,3))

# creating a guassian filter
X = cv2.getGaussianKernel(5,10)
gaussian = x * x.T

# different edge detecting filters
# scharr in x-direction
scharr = np.array([[-3, 0, 3],
[-10,0,10],
['31 0, 3]])

# sobel in x direction

sobel_x= np.array([ [-1, 0, 1],
[-2, 0, 2],
['11 01 1]])

# sobel in y direction
sobel_y= np.array([ [-1,-2,-1],

[ol 0I O]I

[1,2,1]])
#laplacian
laplacian=np.array([[0, 1, 0],

[11'41 1]'

[0, 1, 0]])



filters = [mean_filter, gaussian, laplacian, sobel_x,
sobel_y, scharr]
filter_name = ['mean_filter’,
'gaussian’,'laplacian’,
'sobel_x', \
'sobel_y', 'scharr_x']

fft_filters = [np.fft.fft2(x) for x in filters]
fft_shift = [np.fft.fftshift(y) for y in fft_filters]
mag_spectrum = [np.log(np.abs(z)+1) for z in fft_shift]

plt.figure(figsize=(10,5))

foriin xrange(6):
plt.subplot(2,3,i+1),plt.imshow(mag_spectrum[i],cmap = 'gray')
plt.title(filter_nameli]), plt.xticks([]), plt.yticks([])

plt.show()

mean filter gaussian laplacian

sobel x sobel i scharr x

Aaizioll al AW 105 1) jon el ol G5 13] Loyd 53,85 908y iiKoy &Ll y5all cro

14 3L2] x>l 0
by Steven LeharAn Intuitive Explanation of Fourier Theory e

at HIPRFourier Transform e
What does frequency domain denote in case of images? e



http://cns-alumni.bu.edu/~slehar/fourier/fourier.html
http://cns-alumni.bu.edu/~slehar/fourier/fourier.html
http://homepages.inf.ed.ac.uk/rbf/HIPR2/fourier.htm
http://homepages.inf.ed.ac.uk/rbf/HIPR2/fourier.htm
http://dsp.stackexchange.com/questions/1637/what-does-frequency-domain-denote-in-case-of-images
http://dsp.stackexchange.com/questions/1637/what-does-frequency-domain-denote-in-case-of-images
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14,88 dodio

(3uadl) LS 3 108 33 Lgpd Bypall B bl 2 Lls3ll ol Wly gl Jadll
Ashioll 0 Slalwl pox b dsll

0dgd bl dial Oljpell Js> dnludl dapund! S8 Jisonty podins duojylodd] oo 3
lobodl UK (1,v) e o wie sasll BbY Olus o ulel JKay as85 duoj;lsxll
it oS Lol i pn Lo g



Ewv) =X,ywxy) [I(x+u,y+v)—I(x,y)]?

Window function dal Y sad )

039 Uglhs] o LI dmsgle 3380 5l Alaxuns 3380 Lojwindow function 34sL| b

b LLlg 3l slwy E(u, v) Bl deid o Bolaxudl Linds . Judatnoll o 11 luCu|

ik b o Jass 4o M wlshsll jany alalls dnludl dolaoll Lo pwgoll j5bU Hsiue
E(u,v) = [u,v|M [;‘]

Ll Ll
M=3,,wkxy) [IzI; I:Ii E

2W 0 o dggun skl (Kea) V9 X ualsdl 3554l i lod Ix,Iy
(Lrwo Lo 5o Sobel g 1 18 dill) .(cv2.Sobel()

(5975 ¥ 5l g3 838U (59505 o) Jlorml dummy (5l gunsd I 55000 s IS way
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J &zl 35ls . solo )l ssimmadl B 390 0555 Ol om sl Ll CadaS) Sl 8550
S Gy blgy adaSe plaziuly asiiw 8ysall (B (31 bls3ll Labaatu usliol] JS2JL
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:0penCV _$ b dgly hicke ®

1 ® &l ko . 2,301 1ig) cv2.cornerHarris() mWlOpenCy 4o W 343
float32 & ol crog Lidley (55T ol o « Jall 8y0 :Img @
Blgod] BlasS™y Ll Hlgdl b3 :blockSize o
.Pmi;ll sobel Jugw Fiied dd)l xolyb :Ksize @
g\JbLs.oj‘ k._?.9 U“".’.)l‘b M )?L” )Lo‘)u‘ K o
import cv2
import numpy as np
filename = 'car.jpg'

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

gray = np.float32(gray)
dst = cv2.cornerHarris(gray,2,3,0.04)

#result is dilated for marking the corners, not important
dst = cv2.dilate(dst,None)

# Threshold for an optimal value, it may vary depending on the image.
img[dst>0.01*dst.max()]=[0,0,255]


http://docs.opencv.org/2.4/modules/imgproc/doc/feature_detection.html?highlight=cornerharris

Bl awoeo |

cv2.imshow('dst',img)
if cv2.waitKey(0) & Oxff == 27:
cv2.destroyAllWindows()

B dst - 5
St $EBEPLLHY

(x=321, y=31) ~ R:113 G:118

1081 2

el B 8ysall (5550 Lod oF (Numpy 43Key OpenCv &Ko sleuiwl bod d&ludl 3
S 8ysall baxty Lod o cev2.imread() Wl &b oo 8y9.all 8518 Led o5 filename
I3y float32 divall )90l gty Lod o5 cev2.imread() pldl 3,k s s3I soxmo]l
- np. float32() mW! &b s

dst = cv2.cornerHarris(gray,2,3,0.04)

o bo Bl Lo jyé sy cv2.cornerHarris() oWl &b oo uwsle blgy BlasSh Led o
Wuss) dod JS jonid 0y gl UKty mite JS o) dodle) sl A1 ol xely Ul

dst = cv2.dilate(dst,None)
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had (Laglgdysoll gl Jad (B o 4>k o3) wuoddl mb 92 cv2.dilate() o]
2l 138) Gyl Uls Ll Ju5 Sl om 1 sl Biskall oledlall puegsd oliouinial
(S s oliSey g0

# Threshold for an optimal value, it may vary depending on the image.
img[dst>0.01*dst.max()]=[0,0,255]

J263(0,0,255) &yl gz oYl sl s Lls3 oS ol 25l (8 Ao doglasll 0d
Lls 3l oded bylehs] W W1 &l susy Lyl jlandl sy (BGR sladll 3 ,0o¥1 sl
o) o L] Al doud wuset b Lol o

sty od LlS il syt s sl Lo daliy dxall dogd pialy 0SS o )2)
liod LolSs Bysall Lo sl Llgyl on¥l sl doleodl BLES! sus oy sa Lol ddl
oo Ulgs) sondl el dodeodl bLadl sus jassuuw dusll 0do 30U 3

1) dedadls 1 J.ol;ﬁl S Jlacw! dbiSos
ret, dst = cv2.threshold(dst,0.01*dst.max(),255,0)

cv2.imshow('dst’,img)

.cv2.imshow() mldl &b e ISy 'dst’ lgouwl 880 (oo 8ygall Lo a1 pes Dilpill 39
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Ll BlassT wis ST a8 gl bls
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351 s e Jsaml)

import cv2
import numpy as np

filename = 'car.jpg'
img = cv2.imread(filename)
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

# find Harris corners

gray = np.float32(gray)

dst = cv2.cornerHarris(gray,2,3,0.04)

dst = cv2.dilate(dst,None)

ret, dst = cv2.threshold(dst,0.01*dst.max(),255,0)
dst = np.uint8(dst)

# find centroids
ret, labels, stats, centroids = cv2.connectedComponentsWithStats(dst)

# define the criteria to stop and refine the corners
criteria = (cv2.TERM_CRITERIA_EPS + cv2.TERM_CRITERIA_MAX_ITER, 100, 0.001)
corners = cv2.cornerSubPix(gray,np.float32(centroids),(5,5),(-1,-1),criteria)

# Now draw them

res = np.hstack((centroids,corners))
res = np.int0(res)
img[res[:,1],res[:,0]]=[0,0,255]
img[res[:,3],res|[:,2]] = [0,255,0]

cv2.imshow('dst',img)
if cv2.waitKey(0) & Oxff == 27:
cv2.destroyAllWindows()

.Y 5luc) OpenCV 4556 3 5290 ¢ cv2.connectedComponentsWithStats o) :alaso
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import numpy as np
import cv2
from matplotlib import pyplot as plt

img = cv2.imread('car.jpg’)
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

corners = cv2.goodFeaturesToTrack(gray,25,0.01,10)
corners = np.intO(corners)

foriin corners:
X,y = i.ravel()

cv2.circle(img,(x,y),3,255,-1)

plt.imshow(img),plt.show()
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corners = cv2.goodFeaturesToTrack(gray,25,0.01,10)

.cv2.goodFeaturesToTrack() nWl &b oo clldg 8y9.all 3 Al 5991 g3l olwly Pl
o2 Ul de ol e
(s3lo ] (sstull (B 0585 ol my Sl 850 52 JsdI il @
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corners = np.intO(corners)
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corners=5.76
X = np.int0(corners)
print x

1,51 Jlo

corners= np.array([5.76,3.5,6.78,7])
X = np.int0(corners)
print x

[5367]

foriin corners:
X,y =i.ravel()
cv2.circle(img,(x,y),3,255,-1)

o s X il B leale Uilas A1 Lyl Sldlus] 355 i for el Joms lied o
Dglo Slgus blg I blas olad > cv2.circle() Jlgul owy wld Slilasdl oda oty pol
2D sl &3S Bgsacll g5 o8 Jggmonumpy 4o b ravel () oW o3l sl
AD sl &l dssian |

:Jls

a = np.array([[1,2], [4,5]])
a.ravel()

x Obilas] o Jsaxd! mbiws x> 1D J] 2D sl 4515 ddgbasll Jrsouy Led L
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import cv2
import numpy as np

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

sift = cv2.SIFT()
kp = sift.detect(gray,None)

img=cv2.drawKeypoints(gray,kp)
cv2.imwrite('sift_keypoints.jpg',img)
cv2.imshow('image’,img)

cv2.waitKey()
cv2.destroyAllWindows()
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.ev2.SIFT() mWl g2 b oo clldg SFIT diojyled unx sliash Liod o
kp = sift.detect(gray,None)
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img=cv2.drawKeypoints(gray,kp)
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] Sgw @L“J| lig) cv2.DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS
(Sl dalis ol Loyl (o sy dplud] dlaid] poxmy 831

. img=cv2.drawKeypoints(gray,kp,flags=cv2.DRAW_MATCHES_FLAGS_DRAW_RICH_KEYPOINTS)
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sift = cv2.SIFT()
kp, des = sift.detectAndCompute(gray,None)
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>>> img = cv2.imread('fly.png’,0)

B>y &l xely W duasd eboy .SURFML':J,U IS
L2000 Gliwad ddgi.a0 dis Udas L

>>> surf = cv2.SURF(400)

s St Coslly dunluldl Bl s

>>> kp, des = surf.detectAndCompute(img,None)

>>> len(kp)

Out: 699

IS o daplaoll wis SJ5 s 0+ J o) dgall w35 U oo ) o200 sue dlads TR

>>> print surf.hessianThreshold

Out: 400.0
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>>> surf.hessianThreshold = 50000

>>>kp, des = surf.detectAndCompute(img,None)

>>>print len(kp)

Out: 47

Bygeall LIS doms i I 0+ yo ST anslio Susll

>>> img2 = cv2.drawKeypoints(img,kp,None,(255,0,0),4)
>>> plt.imshow(img2),plt.show()

el paxas oF (ld xos3 LIWI 8y5all) Lol JUo wxd o DU U-SURF Gaasws (3
3929 pds iny [is) TRUE lplass False atond olS 1318 ¥ PT SS90 92 Jo 451:.39 ol
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>>> print surf.upright

False

>>> surf.upright = True
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Loows 39 blad! ol e Ol wuss

>>> kp = surf.detect(img,None)
>>> img2 = cv2.drawKeypoints(img,kp,None,(255,0,0),4)

>>> plt.imshow(img2),plt.show()
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>>> print surf.descriptorSize()

Out:64 . )
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>>> surf.extended

Out: FALSE
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>>> surf.extended
>>>kp, des = surf.detectAndCompute(img,None)
>>>print surf.descriptorSize()

Out: 128

>>> print des.shape
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cv2.FAST_FEATURE_DETECTOR_TYPE_7_12
cv2.FAST_FEATURE_DETECTOR_TYPE_9_16

FAST _3 8500l LAl o iy 8555 oS o JWI 0951

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

img = cv2.imread('Writing.jpg')

# Initiate FAST object with default values
fast = cv2.FastFeatureDetector()

# find and draw the keypoints
kp = fast.detect(img,None)
img2 = cv2.drawKeypoints(img, kp, color=(255,0,0))

# Print all default params

print "Threshold: ", fast.getInt('threshold')

print "nonmaxSuppression: ", fast.getBool('nonmaxSuppression')
#print "neighborhood: ", fast.getint('type')

print "Total Keypoints with nonmaxSuppression: ", len(kp)

# Disable nonmaxSuppression
fast.setBool('nonmaxSuppression',0)
kp = fast.detect(img,None)

print "Total Keypoints without nonmaxSuppression: ", len(kp)
img3 = cv2.drawKeypoints(img, kp, color=(255,0,0))

cv2.imshow('max Suppression',img2)
cv2.imshow(' non max Suppression',img3)
cv2.waitKey()

cv2.destroyAllWindows()
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import numpy as np
import cv2
from matplotlib import pyplot as plt

img = cv2.imread('car.jpg')

# Initiate STAR detector
star = cv2.FeatureDetector_create('STAR")

# Initiate BRIEF extractor
brief = cv2.DescriptorExtractor_create("BRIEF")

# find the keypoints with STAR
kp = star.detect(img,None)

# compute the descriptors with BRIEF
kp, des = brief.compute(img, kp)

print brief.getint('bytes')
print des.shape

img2 = cv2.drawKeypoints(img, kp, color=(255,0,0))
cv2.imshow('BRIEF ',img2)

cv2.waitKey()
cv2.destroyAllWindows()
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import numpy as np
import cv2
from matplotlib import pyplot as plt

img = cv2.imread('car.jpg')

# Initiate STAR detector
orb = cv2.0RB()

# find the keypoints with ORB
kp = orb.detect(img,None)

# compute the descriptors with ORB
kp, des = orb.compute(img, kp)

# draw only keypoints location,not size and orientation

img2 = cv2.drawKeypoints(img,kp,color=(0,255,0), flags=0)

cv2.imshow('ORB ',img2)
cv2.waitKey()
cv2.destroyAllWindows()
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http://docs.opencv.org/2.4/modules/features2d/doc/common_interfaces_of_descriptor_matchers.html?highlight=bfmatcher
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import numpy as np

import cv2
from matplotlib import pyplot as plt

img1l = cv2.imread('carr.png') # querylmage
img2 = cv2.imread('car.jpg') # trainimage

# Initiate SIFT detector
orb = cv2.0RB_create()

# find the keypoints and descriptors with SIFT
kp1, desl = orb.detectAndCompute(imgl,None)
kp2, des2 = orb.detectAndCompute(img2,None)

LsY) cv2.NORM_HAMMING sl3 dlue go BF dislhe gue sladh ssdine o
Joxiud o3 Jasl BW Jo Jpaxll crossCheck JLxiy p9i 9 (ORB Joxtws
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# create BFMatcher object
bf = cv2.BFMatcher(cv2.NORM_HAMMING, crossCheck=True)

# Match descriptors.
matches = bf.match(des1,des2)

# Sort them in the order of their distance.
matches = sorted(matches, key = lambda x:x.distance)

# Draw first 10 matches.
img3 = cv2.drawMatches(imgl,kp1,img2,kp2,matches[:10],None, flags=2)

cv2.imshow('Matches ',img3)

cv2.waitKey()
cv2.destroyAllWindows()
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index_params = dict(algorithm = FLANN_INDEX_KDTREE, trees = 5)



http://www.cs.ubc.ca/~mariusm/uploads/FLANN/flann_manual-1.6.pdf
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index_params= dict(algorithm = FLANN_INDEX_LSH,
table_number =6, # 12
key_size =12, # 20
multi_probe_level = 1) #2

o Al ool 8,mi Olpe due Susy o2 o]l lis (SearchParams g2 o> ji0 U
L5 oS 18] sl o g sell Lanl il oSy (Juadl &8s Jaxs ol Ll Loyl S5 5!
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search_params = dict(checks=100)
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import numpy as np
import cv2

img1l = cv2.imread('carr.png') # querylmage
img2 = cv2.imread('car.jpg') # trainimage

# Initiate SIFT detector
orb = cv2.0RB_create()

# find the keypoints and descriptors with SIFT
kp1, desl = orb.detectAndCompute(imgl,None)
kp2, des2 = orb.detectAndCompute(img2,None)

# FLANN parameters

FLANN_INDEX_LSH =6

#help(dict)

index_params= dict(algorithm = FLANN_INDEX_LSH,
table_number =6, # 12
key_size =12, # 20
multi_probe_level = 1) #2

search_params = dict(checks=50) # or pass empty dictionary

flann = cv2.FlannBasedMatcher(index_params,search_params)

matches = flann.knnMatch(des1,des2,k=2)

# Need to draw only good matches, so create a mask
matchesMask = [[0,0] for i in xrange(len(matches))]

# ratio test as per Lowe's paper
for i,(m,n) in enumerate(matches):
if m.distance < 0.7*n.distance:

matchesMask(i]=[1,0]

draw_params = dict(matchColor = (0,255,0),
singlePointColor = (255,0,0),
matchesMask = matchesMask,
flags = 0)

img3 = cv2.drawMatchesKnn(imgl,kp1,img2,kp2,matches,None,**draw_params)

cv2.imshow('MatchesKnn ',img3)
“cv2.waitKey()
cv2.destroyAllWindows()
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# FLANN parameters

FLANN_INDEX_LSH =6

index_params= dict(algorithm = FLANN_INDEX_LSH,
table_number =6, # 12
key_size =12, # 20
multi_probe_level = 1) #2

oS #Lid] analsy FlannBasedMatcher() o) Jo¥l xolsWl &eyd Jioy index_params
ko Upls Jgmono a8 JSI (o03) S50 o] o) i JSI 581 bl s oyl
ol
5ls (el sl Alossol! dyojylsil] dpuos asinls algorithm so s jeall Js¥I pisoll
linear', 'kdtree', 'kmeans', 'composite' or 'autotuned' :aJuJ! (o.:,d as
Aasl¥1 BLET 8 ol BE dislhaoll pdeiy Lol «oeye8 sl Lacy ¥ linear L)l @
L Syine i IS oxg s i bdeo JSKay ST ol asly e ye8 Lasy kdtree ,L)l @
By b dog pie DLl Bl ey Sk S8 s g8 Ly kmeans L)1 @
3.3.1 8,38 (youb.FLANN Coe!


http://www.cs.ubc.ca/~mariusm/uploads/FLANN/flann_manual-1.6.pdf
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http://www.cs.ubc.ca/~mariusm/uploads/FLANN/flann_manual-1.6.pdf
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search_params = dict(checks=50) # or pass empty dictionary
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flann = cv2.FlannBasedMatcher(index_params,search_params)

ooy bLae Al el gl ligd e diladdl Lulee wus e Jsmoll Ul

.search_paramsg index_params

matches = flann.knnMatch(des1,des2,k=2)
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http://docs.opencv.org/2.4/modules/features2d/doc/common_interfaces_of_descriptor_matchers.html?highlight=flannbasedmatcher#FlannBasedMatcher : public DescriptorMatcher
http://docs.opencv.org/2.4/modules/features2d/doc/common_interfaces_of_descriptor_matchers.html?highlight=flannbasedmatcher#FlannBasedMatcher : public DescriptorMatcher
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import numpy as np
import cv2
from matplotlib import pyplot as plt

MIN_MATCH_COUNT =10

img1l = cv2.imread('box.png’,0) # querylmage
img2 = cv2.imread('box_in_scene.png',0) # trainlmage

# Initiate SIFT detector
sift = cv2.SIFT()

# find the keypoints and descriptors with SIFT
kp1, desl = sift.detectAndCompute(imgl,None)
kp2, des2 = sift.detectAndCompute(img2,None)

FLANN_INDEX_KDTREE =0
index_params = dict(algorithm = FLANN_INDEX_KDTREE, trees = 5)
search_params = dict(checks = 50)

flann = cv2.FlannBasedMatcher(index_params, search_params)
matches = flann.knnMatch(des1,des2,k=2)

# store all the good matches as per Lowe's ratio test.
good = []
for m,n in matches:
if m.distance < 0.7*n.distance:
good.append(m)

(MIN_MATCH_COUNT o)l L3 oo 3353) Wiltslhe ol b, S8 e baniai Y

8352 90ll lislholl o] Js5 Ay (2,05 bl JSo Yy -] Slrsd 835250 0555 0 oy
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if len(good)>MIN_MATCH_COUNT:
src_pts = np.float32([ kpl[m.queryldx].pt for m in good ]).reshape(-1,1,2)
dst_pts = np.float32([ kp2[m.trainldx].pt for m in good ]).reshape(-1,1,2)

M, mask = cv2.findHomography(src_pts, dst_pts, cv2.RANSAC,5.0)
matchesMask = mask.ravel().tolist()

h,w = imgl.shape
pts = np.float32([ [0,0],[0,h-1],[w-1,h-1],[w-1,0] ]).reshape(-1,1,2)
dst = cv2.perspectiveTransform(pts,M)

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

else:
print "Not enough matches are found - %d/%d" % (len(good),MIN_MATCH_COUNT)
matchesMask = None

3wl b e 15)) dpludl ipladl bl 5l (ool 3lows] oy o3 13]) inliers gu s | u>ls

(e

draw_params = dict(matchColor = (0,255,0), # draw matches in green color
singlePointColor = None,
matchesMask = matchesMask, # draw only inliers
flags = 2)

img3 = cv2.drawMatches(imgl,kp1,img2,kp2,g00d,None,**draw_params)

plt.imshow(img3, 'gray’),plt.show()
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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
rhh,cw=o0+,Y++,Y0,) + « #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(frame, cv2.COLOR_BGR2HSV)

mask = cv2.inRange(hsv_roi, np.array((0., 60.,32.)), np.array((180.,255.,255.)))
roi_hist = cv2.calcHist([hsv_roi],[0],mask,[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.meanShift(dst, track_window, term_crit)

# Draw it on image

X,¥,w,h = track_window
cv2.rectangle(frame, (x,y), (x+w,y+h), 255,2)
cv2.imshow('img2’',frame)




k = cv2.waitKey(60) & 0xff
if k ==27:
break
else:
cv2.imwrite(chr(k)+".jpg",frame)
else:
break

cv2.destroyAllWindows()
cap.release()
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# setup initial location of window
r,h,c,w =50,100,25,100 # simply hardcoded the values
track_window = (c,r,w,h)
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roi = frame[r:r+h, c:c+w]
hsv_roi = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)
mask = cv2.inRange(hsv_roi, np.array((0., 60.,32.)), np.array((180.,255.,255.)))
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roi_hist = cv2.calcHist([hsv_roi],[0],mask,[180],[0,180])
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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)
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while(1):
ret ,frame = cap.read()
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if ret == True:
hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)
dst = cv2.calcBackProject([hsv],[0],roi_hist,[0,180],1)
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# apply meanshift to get the new location
ret, track_window = cv2.meanShift(dst, track_window, term_crit)
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cv2.meanShift(problmage, window, criteria) — retval, window
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# Draw it on image
x,¥,w,h = track_window
cv2.rectangle(frame, (x,y), (x+w,y+h), 255,2)
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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 = 50,25,50,25 # 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(frame, cv2.COLOR_BGR2HSV)

mask = cv2.inRange(hsv_roi, np.array((0., 60.,32.)), np.array((180.,255.,255.)))
roi_hist = cv2.calcHist([hsv_roi],[0],mask,[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, 1, 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.meanShift(dst, track_window, term_crit)

# Draw it on image

pts = cv2.boxPoints(ret)

pts = np.int0(pts)
cv2.polylines(frame,[pts],True, 255,2)
cv2.imshow('img2',frame)

k = cv2.waitKey(60) & 0xff
if k== 27:
break
else:
cv2.imwrite(chr(k)+ ,frame)
else:
break

cv2.destroyAllWindows()
cap.release()
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# Draw it on image

pts = cv2.boxPoints(ret)

pts = np.int0(pts)
cv2.polylines(frame,[pts],True, 255,2)
cv2.imshow('img2',frame)

Opencv 3.0

boxPoints(...)

boxPoints(box|, points]) -> points

opencv 2.4.11
BoxPoints(...)

BoxPoints(box) -> points
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import numpy as np
import cv2
cap = cv2.VideoCapture('slow.mp4')

# params for ShiTomasi corner detection

feature_params = dict( maxCorners = 100,
qualityLevel = 0.3,
minDistance =7,
blockSize =7)

# Parameters for lucas kanade optical flow
lk_params = dict( winSize = (15,15),
maxLevel = 2,
criteria = (cv2.TERM_CRITERIA_EPS | cv2.TERM_CRITERIA_COUNT, 10, 0.03))

# Create some random colors
color = np.random.randint(0,255,(100,3))

# Take first frame and find corners in it

ret, old_frame = cap.read()

old_gray = cv2.cvtColor(old_frame, cv2.COLOR_BGR2GRAY)

p0 = cv2.goodFeaturesToTrack(old_gray, mask = None, **feature_params)

# Create a mask image for drawing purposes
mask = np.zeros_like(old_frame)

while(True):
ret,frame = cap.read()
frame_gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

# calculate optical flow
p1, st, err = cv2.calcOpticalFlowPyrLK(old_gray, frame_gray, p0, None, **lk_params)

# Select good points
good_new = pl[st==1]
good_old = pO[st==1]

# draw the tracks

for i,(new,old) in enumerate(zip(good_new,good_old)):
a,b = new.ravel()
c,d = old.ravel()
cv2.line(mask, (a,b),(c,d), color(i].tolist(), 2)
cv2.circle(frame,(a,b),5,color[i].tolist(),-1)
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img = cv2.add(frame,mask)

cv2.imshow('frame’,img)
k = cv2.waitKey(30) & Oxff
if k==27:
break
# Now update the previous frame and previous points
old_gray = frame_gray.copy()
p0 = good_new.reshape(-1,1,2)

cv2.destroyAllWindows()
cap.release()
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# params for ShiTomasi corner detection
feature_params = dict( maxCorners = 100,
qualityLevel = 0.3,
minDistance =7,
blockSize =7)
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# Parameters for lucas kanade optical flow
Ik_params = dict( winSize = (15,15),
maxLevel = 2,
criteria = (cv2.TERM_CRITERIA_EPS | cv2.TERM_CRITERIA_COUNT, 10, 0.03))

winSize ,olall al>lu U3¢ Ik_params ewl Ollso susl oy, Lod Lo L]
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# Create some random colors
color = np.random.randint(0,255,(100,3))
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# Take first frame and find corners in it

ret, old_frame = cap.read()

old_gray = cv2.cvtColor(old_frame, cv2.COLOR_BGR2GRAY)

p0 = cv2.goodFeaturesToTrack(old_gray, mask = None, **feature_params)

SWV! cv2.goodFeaturesToTrack() mW! &b e cUdg frame 5 S8 45 Llg ! LW w>gw oY

R[N I NN IREAR


http://docs.scipy.org/doc/numpy/reference/generated/numpy.random.randint.html
http://docs.opencv.org/2.4/modules/imgproc/doc/feature_detection.html?highlight=cv2.goodfeaturestotrack#cv2.goodFeaturesToTrack

cv2.goodFeaturesToTrack(image, maxCorners, qualityLevel, minDistance[, corners[, mask],
blockSize[, useHarrisDetector[, k]]111) = corners
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# Create a mask image for drawing purposes
mask = np.zeros_like(old_frame)
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while(True):
ret,frame = cap.read()
frame_gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
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# calculate optical flow
p1, st, err = cv2.calcOpticalFlowPyrLK(old_gray, frame_gray, p0, None, **lk_params)

a0 SVI cv2.calcOpticalFlowPyrLK @bl §o,b o ldg (Sypad! S8 Ol poiin oY
AW O el

cv2.calcOpticalFlowPyrLK(previmg, nextlmg, prevPts[, nextPts|, status[, err[, winSize|,
maxLevel|, criteria[, flags[, minEigThreshold]]1]1]111]) = nextPts, status, err
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http://docs.opencv.org/2.4/modules/video/doc/motion_analysis_and_object_tracking.html?highlight=cv2.calcopticalflowpyrlk#cv2.calcOpticalFlowPyrLK
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# Select good points
good_new = pl[st==1]
good_old = pO[st==1]
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# draw the tracks

for i,(new,old) in enumerate(zip(good_new,good_old)):
a,b = new.ravel()
c,d = old.ravel()
cv2.line(mask, (a,b),(c,d), colorli].tolist(), 2)
cv2.circle(frame,(a,b),5,color[i].tolist(),-1)
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img = cv2.add(frame,mask)
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https://docs.python.org/2/library/functions.html?highlight=enumerate#enumerate
https://docs.python.org/2/library/functions.html?highlight=zip#zip
http://www.diva-portal.org/smash/get/diva2:273847/FULLTEXT01.pdf
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import cv2
import numpy as np

cap = cv2.VideoCapture("vtest.avi")

ret, framel = cap.read()

prvs = cv2.cvtColor(framel,cv2.COLOR_BGR2GRAY)
hsv = np.zeros_like(framel)

hsvl[...,1] = 255

while(1):
ret, frame2 = cap.read()
next = cv2.cvtColor(frame2,cv2.COLOR_BGR2GRAY)

flow = cv2.calcOpticalFlowFarneback(prvs,next, 0.5, 3, 15, 3, 5, 1.2, 0)

mag, ang = cv2.cartToPolar(flow|...,0], flow|...,1])

hsvl[...,0] = ang*180/np.pi/2

hsvl...,2] = cv2.normalize(mag,None,0,255,cv2.NORM_MINMAX)

rgb = cv2.cvtColor(hsv,cv2.COLOR_HSV2BGR)

cv2.imshow('frame2’,rgb)

k = cv2.waitKey(30) & Oxff

if k ==27:
break

elif k == ord('s'):
cv2.imwrite('opticalfb.png’,frame2)
cv2.imwrite('opticalhsv.png',rgb)

prvs = next

cap.release() , cv2.destroyAllWindows()
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ret, framel = cap.read()

prvs = cv2.cvtColor(framel,cv2.COLOR_BGR2GRAY)

hsv = np.zeros_like(framel)

hsvl...,1] = 255

Bgbas iy astl IS day (s3lo)ll (sl gz o3 (gpuadll Bl )8y @sds diludl S
Oske sadadll (3 8550 5] JS 0 Loss cspudll slatl Gty hsv ouly (<135 850 1) & 520
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[000]
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[000]
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[oooj
[000]
[ooojl

hsv = np.zeros_like(framel)

[[[0 255 0]
[0 255 0]
[0 255 0]

{(;255 0]
[0255 0]
[0255 0]]

[[0255 0]
[0 255 0]
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0255 0]
[02550]
[0255 0]]

[0 255 0]
[02550]
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i}i'zss 0]
[02550]
[02550]]]

hsv[...,1] = 255
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while(1):
ret, frame2 = cap.read()
next = cv2.cvtColor(frame2,cv2.COLOR_BGR2GRAY)

flow = cv2.calcOpticalFlowFarneback(prvs,next, 0.5, 3, 15, 3, 5, 1.2, 0)

pladiwl spadl 3udl LS W wwsw ov2.calcOpticalFlowFarneback() eWl

: JWI USadl dsls (Gunnar Farneback’s) ¢l ;1 5Uysé duojyle>
cv2.calcOpticalFlowFarneback(prev, next, pyr_scale, levels, winsize, iterations, poly_n,
poly_sigma, flags[, flow]) - flow

Busly 8Ly (ys55 of wo J5A 8ys0 tprev @

[(prev) Js¥l 8y5.all & 535 ooxm Luis (555 ooy U5 byg0 U :Next o

G g (<1) atend S8 1B Sysall o> Sy eyl 1de :pyr_scale o
oS p0ll iy 1o pyr_scale=0.5 axoyd <SlS 13] Lol dyp0 JSI lol 2YI
B Wl sotuoll o 3ot ol Ssiume JS sKem (5T (505

) dondll xoyll i) LS ye 13] . Jo¥l 8y0.all clld (8 Loy o5l ligitune Sus :Levels @
ALY 850l i hiidy 5Las] e ddlo] Sl a5y ¥ &l ia lin

il 5531 Ao ylsidl (558 (ysSine pmST dondll cilS LlS a8l e>> Winsize o
s iy dagudl S e asSl ST do 3 slhsly dsall iasdd s
.(blurred motion field) il 58138 >

LR S JS Wi dpo)leidl 515 il o sus :Tterations @

Sgudl Susie dued 8 Condl pusins W SPEON TS IO | o> poly_n e
oo povan 8590l ol NEETRREIRORL: JTEI 13] . s U (polynomial)
Ji> dulud Layl w55 o5 (558 loalany Low &uojylsixdl &g 5o Wy 555 (smoother) gl
V510 dxod ()55 ale JSay IS,

.poly_n=7 ;5 13]).0 do8lly (poly_n=5 ;I8 3]1.) doudll &) 05 :poly_sigma e


http://docs.opencv.org/2.4/modules/video/doc/motion_analysis_and_object_tracking.html?highlight=cv2.calcopticalflowfarneback#cv2.calcOpticalFlowFarneback

tk boo (8 - Jpsiddl ol cflags @

OPTFLOW_USE_INITIAL_FLOW =

,zl.é.ll Juw wy)l ).zl.é.ll PM :OPTFLOW_FARNEBACK_GAUSSIAN =
oo il Ladl 885 Ldany HLidl 1ie . pinell (g pad] 33u] oo ] Bguiall
ol o dpuglall 3381 L) s L8sle deyudl Dlus o oSy Bgusall jalall
Bl (o sormedl puts Sl Juamid 8,08 doud Winsize pusoll as

gsilly (prev) Jo¥l syl Lubd Luis elled I Sypall 3305 ooy :flow @
Nomne dondd| 65l5o 00 o) ons dodieind o ol Ll . douiins o)) .CV_32FC2

mag, ang = cv2.cartToPolar(flow[...,0], flow|...,1])

cv2.cartToPolar

cv2.cartToPolar(x, y[, magnitude[, angle[, angleinDegrees]]]) & magnitude, angle

hsvl[...,0] = ang*180/np.pi/2
hsv[...,2] = cv2.normalize(mag,None,0,255,cv2.NORM_MINMAX)
rgb = cv2.cvtColor(hsv,cv2.COLOR_HSV2BGR)

Z 350l dalis Z3leidl 0dd 48,50 (s padl 33U s doudito Zdled 395 OpenCv 48
03l sl Cilodl 3 OpenCv &Ko (yo2 39250l
"C:\opencv\sources\samples\python2\opt_flow.py"
:dnd o] dlol

"C:\opencv\sources\samples\python2\lk_track.py" e

"C:\opencv\sources\samples\python2\opt_flow.py" e


http://docs.opencv.org/2.4/modules/core/doc/operations_on_arrays.html?highlight=cv2.carttopolar#cv2.cartToPolar
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An improved adaptive background mixture model " Eoxd] d8y9 9
.2 R. Bowden ¢ P. KadewTraKuPong s ysholl " with shadow detection
Yo PLQ

k=310 ) K uwslall lag 3ol o a 509 dpilidll (3 JuSay S 250 Ll ol iy all odgd
el o dloxol kil . wginodl (5 a5 A Ol Ul dg)l 30 Jiod ol 8. (5
i3 95 Jsbl 8,380 L Leslall

B plusenl sy Lol e slady zlovw 31 LLS wis
.cv2.createBackgroundSubtractorMOG()

Gally sl suss dopl) sl Bue Jte ylasd] rebldl pan dlley w15
.(number of gaussian mixtures (threshold history)

sodpdl] &l S50 &ty L Sl JSa duol 281 08 AU LI ouill odn iy a5 oy o 13]
RIS elm:;w gU3 Lo Jyexll backgroundsubtractor.apply() oWl TESOWeORR L]t
:SWI 85831 walio

import numpy as np
import cv2

cap = cv2.VideoCapture('vtest.avi')
fgbg = cv2. BackgroundSubtractorMOG()
while(1):

ret, frame = cap.read()

fgmask = fgbg.apply(frame)

cv2.imshow('frame’,fgmask)

k = cv2.waitKey(30) & Oxff

if k ==27:

break

cap.release()
cv2.destroyAllWindows()

Jw cv2.createBackgroundSubtractorMOG() =W puil ¥ slasdl OpenCV uf] :dasdo
.cv2. BackgroundSubtractorMOG() ~W!
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fgbg = cv2. BackgroundSubtractorMOG()

2l Gk e dldy fgbg pasodl 3 anidy Al pus i Led Llwdl B
W RS IVESoN ) sl il cv2.BackgroundSubtractorMOG()

cv2.BackgroundSubtractorMOG([history, nmixtures, backgroundRatio[, noiseSigmal]) =
<BackgroundSubtractorMOG object>

(D% 3 ol slay Buo (,bI) Ll sue Jsb chistory @
.S\M;La.ﬂ (50/) M| sue :nmixtures ®

sl deus backgroundRatio e

-a=all 84k noiseSigma @

while(1):
ret, frame = cap.read()
fgmask = fgbg.apply(frame)
cv2.imshow('frame’,fgmask)
JS 3 - 20l B98K) 8ygall Wyl mond ikl 2 )b ddoss ps8d while dil> iy Lo
@U&b}&)bosw%ubﬁ;}!lg&jglowlw&}ob?l&aw\JLJMS\.EJ.%U)I)Q
apply () dopkesll 325k oy guall (3 5] JS' Lo duolodl pluc¥l oo el )b

:MOGY 4alsd! &b &, las —V

0dd poy o3 il e dolo¥l dihioll Jad duojylsd e dokad dpmsglall 5150l Ll
Improved adaptive " gy Z. Zivkovic jsholl Coxdl 38y o 2Ly duojyle3dl
Efficient " g (Y++€ ale =u3S "Gausian mixture model for background subtraction
Adaptive Density Estimation per Image Pixel for the Task of Background

.Y++1 ale cusS "Subtraction


http://docs.opencv.org/2.4/modules/video/doc/motion_analysis_and_object_tracking.html?highlight=cv2.backgroundsubtractormog#cv2.BackgroundSubtractorMOG
http://docs.opencv.org/2.4/modules/video/doc/motion_analysis_and_object_tracking.html?highlight=cv2.backgroundsubtractormog#cv2.BackgroundSubtractorMOG
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(True (HsS dpol 183 doudll) detectShadows = True oSS JBI wusd .Y {;T &> ya)
23l JI (sl olad g JUBI L dpaisdl & ju opo i g (S elaag Susw ld2g
import numpy as np

import cv2
cap = cv2.VideoCapture('vtest.avi')

fgbg = cv2. createBackgroundSubtractorMOG2()

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

fgmask = fgbg.apply(frame)

cv2.imshow('frame’,fgmask)
k = cv2.waitKey(30) & 0xff
if k ==27:

break

cap.release()
cv2.destroyAllWindows()

(ol 3 ratas donial)

=W! o Yoy BackgroundSubtractorMOG2() =/ plasswly 08 OpenCv V2 luo| b i

.createBackgroundSubtractorMOG2()
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classifier Caiaoll dowl Wiz xlhas o 8yaitin . pluadl 3929 BLaST (o LiSoy Ul
o 108 Byleul] Chias Buse (I8 13] Mhod (ame oz sapod] Dilao degomme ouakly 529
Byloas 9 ol 1 Lo WS L3l 8jm00dl wliaall o (s55 a3y

Sbd| Jio o éi e classifier livas coydi Lle 8yadll el 345 OpenCv &Ko
Joolsi JS &8 0] b ol Caiaoll slad] biloy Cusy . DUlgsdl wolpiaad! 8 51
)y .Cascade Classifier Training byl J| &5l W3 U ewerl) classifier Cataoll slad)
e sluly duoleddl uy s day b 2 ikl elld wayg detector CasaSol oo Jolaiiw
o&lg (radly axoll8 830l>9 &y 0o (classifier)oilaiac sus o o3 OpenCv dsSe

S OpenCv woxo jlue o> OpenCv woe oo XML dipay 335290 Wildiaoll od2
.0penCv so cpelly axoll 883850 Las ol bes .opencv\sources\data\haarcascades
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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 (x,y,w,h) in faces:
img = 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)
cv2.waitKey(0)
cv2.destroyAllWindows()


http://docs.opencv.org/doc/user_guide/ug_traincascade.html
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face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_default.xml")
eye_cascade = cv2.CascadeClassifier(‘haarcascade_eye.xml")

B a5 (pledl (o) Glud¥l azgd 83n00ll Wliall degorme o (s sl Caraoll Joxxs
Dlegorme Lo s Wl Caiadl Lol Josis face_cascade gpg obilad] SHl oWl

.eye_cascade plll 3 loi330g uall 8 5n00ll wilaall
faces = face_cascade.detectMultiScale(gray, 1.3, 5)
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1. Video Lecture on Face Detection and Tracking

2. An interesting interview regarding Face Detection by Adam Harvey
3. http://www.pyimagesearch.com/2016/06/20/detecting-cats-in-images-with-opencv/
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https://www.cs.auckland.ac.nz/~m.rezaei/Tutorials/Haar-Training.zip
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createsamples.exe -info positive/info.txt -vec vector/facevector.vec -num 200 -w 24 -h 24

o | Sl el

-info positive/info.txt Path for positive info file

-vec vector/facevector.vec Path for the output vector file

-num 200 Number of positive files to be packed in a vector file
-w 24 Width of objects

-h 24 Height of objects

el vector cale 3 PLW.{}H syo pyug info.txt Ladl caldl Joou lin (23U alo
el ale o basd Cgw ¥l Calo JuadS ua Lfacevector.vec Mo oyl
.\training\vector uW=dJ! J>I|> facevector.vec

I Slalod] wlexoll jlus oo (55K Y Zlixiwcreatsample.exe Calo)| i) 11>y
¢v097.dll, cxcore097.dll, highgui097.dll, and libguide40.dll

(Haar-Training) Harr o ,45 :0 dglazd|

rhaartraining.bat (Wl buw dbiles . \training WUsxo! cyod
haartraining.exe -data cascades -vec vector/vector.vec -bg negative/bg.txt -npos 200 -nneg
200 -nstages 15 -mem 1024 -mode ALL -w 24 -h 24 —nonsym

-data cascades Path and for storing the cascade of classifiers
-vec data/vector.vec Path which points the location of vector file
-bg negative/bg.txt Path which points to background file

-npos 200 Number of positive samples < no. positive bmp files
-nneg 200 Number of negative samples (patches) 2 npos
-nstages 15 Number of intended stages for training

-mem 1024 Quantity of memory assigned in MB

-mode ALL Look literatures for more info about this parameter
-w 24 -h 24 Sample size

-nonsym Use this if your subject is not horizontally symmetrical
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a8 9al) dgalicedl Ologlao)l jaxs dolicw haartraning.bat Jaid beiss
Parent node: B

% ] clustep e
FOS: 2080 200 1 .0000008
MEG: 20080 O.2436085%

1.8008660: A.0867508 1
21188 1+1-1.761648! 1.0600000; 1.0800080: A8.850800:

—— —— —— —— +

i Jilga: i—-i-1.0482231 1.0800000: 8.325080: 8.8275801

—— ——— ————— —— +
Stage training time: 4.79
HMumber of used features: 3

Parent node: @
Chozen number of splits:

Total number of splits:

Tree Classifier
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Parent node: Defines the current stage under training process

N: Number of used features in this stage

%SMP: Sample Percentage (Percentage of sample used for this feature)
F: "+" if flipped (when symmetry applied) and "- "if not

ST.THR: Stage Threshold

HR: Hit Rate based on the stage threshold

FA: False Alarm based on the stage threshold

EXP. ERR: Exponential Error of strong classifier

iraoll 5 Ul e oo TOM 5 sl Al o)l o,m5 AJLI 3.0
Parent node: 9

e ] cluster e

POS: 200 200 1._000006

MEG: 200 A.00A5%74246

BACKGROUND PROCESSING TIME: 2.60

Precalculation time: V.99

————— + + —_—— +
M ixSMPIF:i ST.THR ! H i EXP. ERRI:

+ + — +

i 1.998808; 1.000808; O.287508 ]
—B.883588: 1.080080: 1.800866: O.188008:

————————— —— ———}

#i—i1-1.6478061 1.0800000: 1.008088: B.1225001

— —— —— —— +

i 4% B3xi+i-1. 35?68?. 1. BEEEEE. a. ?BEEEE. B.6875008

— +
H H 914!—!—1.956339. 1.BEEEEE. E.BiEEEE. @.1860860a |
— —— —— —— +

Phxi+i-1.6341701 1.0000860: O.638008 BA.855800 1

—— —— —— —— +

—1.2356531 1.008080: A.435800: B.6575801

+————+————+—+ ————————— — —— — +
Stage training time: 10.48
Mumbher of wsed features: 7

Parent node: 9
Choszen number of splits:- @

Total number of splits:- @

Tree Classifier

Stage

+— -ttt ———+
. H H H H H H H 71 18i

——————p———F———F——— p——— p——— b — p——— p——— &
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https://github.com/MicrocontrollersAndMore/Raspberry Pi 2 and OpenCV 3 Tutori
al Part 1
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https://github.com/MicrocontrollersAndMore/Raspberry Pi 2 and OpenCV 3 Tutorial

Part 1/blob/master/pan and tilt tracker.py
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/https://www.intorobotics.com/20-hand-picked-raspberry-pi-tutorials-in-computer-vision

A | @21 ol

https://opencv-python-
tutroals.readthedocs.io/en/latest/py tutorials/py tutorials.html
http://docs.opencv.org/master/d6/d00/tutorial py root.html

http://docs.opencv.org/2.4/index.html
http://docs.opencv.org/3.0-beta/modules/refman.html

http://opencvpython.blogspot.com/

http://www.pyimagesearch.com/

http://coding-robin.de/2013/07/22/train-your-own-opencv-haar-
classifier.html

http://alereimondo.no-ip.org/OpenCV/34
https://pythonprogramming.net/haar-cascade-object-detection-python-

opencv-tutorial/

http://breakinpointteam.blogspot.com/2015/12/opencv.html
http://destovskyson.blogspot.com/
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http://breakinpointteam.blogspot.com/2015/12/opencv.html
https://www.youtube.com/playlist?list=PLd3hISJsX Imk BPmB H3A
QjFKZS9XgZm

https://www.youtube.com/user/UCFCRCV/featured

http://destovskyson.blogspot.com
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https://www.youtube.com/playlist?list=PLd3hlSJsX_Imk_BPmB_H3AQjFKZS9XgZm
https://www.youtube.com/playlist?list=PLd3hlSJsX_Imk_BPmB_H3AQjFKZS9XgZm
https://www.youtube.com/user/UCFCRCV/featured

	Slide 1
	Slide 1
	Slide 1
	Slide 1
	Slide 1
	Slide 1
	Slide 1
	Slide 1
	Slide 1

