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Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: opencv

It is an unofficial and free opencv ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official opencv.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnasa 1: Hayano paboTtbl ¢ opencv

3aMmedyaHus

B aTOM pasgene npeactasneH 0630p TOro, 4TO TaKoe Opency, 1 nodemy paspadoTymK MoXeT
3ax0TeTb ero Ucronb30BarThb.

CnepyeT TakXxe ynoMsiHyTb O NoObIX KPYMHbIX NPeAMeTax B OPENcV 1 CCbiNaTbCs Ha CBA3AHHbIE
TeMbl. [10CKONbKY AOKYMEHTaUUs 4ns OPeNcY HOBa, BaM MOXeT noTpeboBaTbCcsl co3aathb
HayanbHble BEPCUUN 3TUX CBA3AHHBIX TEM.

Bepcun

Eencv 3

Bepcus Jarta BbIxoga

3,2 2016-12-23
3,1 2015-12-18
3.0 2015-06-03

3.0 RC1 2015-04-23
3,0 beTta 2014-11-07

3,0 anbpa  2014-08-21

@encv 2

Bepcusa | darta Bbixoga

2.4.13 2016-05-19
2.4.12 2015-07-30
2.4.11 2015-02-25
2.4.10 2014-10-01

2.4.9 2014-04-14
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https://github.com/opencv/opencv/releases/tag/3.2.0
https://github.com/opencv/opencv/releases/tag/3.1.0
https://github.com/opencv/opencv/releases/tag/3.0.0
https://github.com/opencv/opencv/releases/tag/3.0.0-rc1
https://github.com/opencv/opencv/releases/tag/3.0.0-beta
https://github.com/opencv/opencv/releases/tag/3.0.0-beta
https://github.com/opencv/opencv/releases/tag/3.0.0-alpha
https://github.com/opencv/opencv/releases/tag/3.0.0-alpha
https://github.com/opencv/opencv/releases/tag/2.4.13
https://github.com/opencv/opencv/releases/tag/2.4.12
https://github.com/opencv/opencv/releases/tag/2.4.11
https://github.com/opencv/opencv/releases/tag/2.4.10
https://github.com/opencv/opencv/releases/tag/2.4.9

Bepcusa | Oarta Bbixoaa

2.3.1 2011-08-17
2.3.0 2011-07-04
2.2.0 2010-12-05
2.1.0 2010-04-06
2.0.0 2009-10-01

1.0.0 2006-10-19

Examples

3arpy3uTte n nokaxute nusobpaxeHume ¢ nomowbo OpenCV

B aTOM npumepe Mbl yBUOMM, Kak 3arpy3vTb LBETHOE N300paxeHne ¢ ancka n otobpasmnTb ero
NMOMOLLbIO BCTPOEHHbIX oyHKUMA OpenCV. [1ns 3TOro Mbl MOXeM Ucnonb3oBaTb npussaskun C/ C
++, Python unn Java.

B C ++;

#include <opencv2/core.hpp>
#include <opencv2/highgui.hpp>

#include <iostream>

using namespace cv;

int main(int argc, char** argv) {
// We'll start by loading an image from the drive
Mat image = imread ("image.jpg", CV_LOAD_IMAGE_COLOR) ;
// We check that our image has been correctly loaded
if (image.empty ()) {

std::cout << "Error: the image has been incorrectly loaded." << std::endl;

return 0;
// Then we create a window to display our image
namedWindow ("My first OpenCV window") ;
// Finally, we display our image and ask the program to wait for a key to be pressed
imshow ("My first OpenCV window", image);

waitKey (0) ;

return 0;

B Python:

https://riptutorial.com/ru/home 3
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import sys
import cv2

# We load the image from disk
img = cv2.imread ("image. jpg", cv2.CV_LOAD_IMAGE_COLOR)

# We check that our image has been correctly loaded
if img.size == 0
sys.exit ("Error: the image has not been correctly loaded.")

# We create a window to display our image
cv2.namedwindow ("My first OpenCV window")

# We display our image and ask the program to wait until a key is pressed
cv2.imshow ("My first OpenCV window", img)
cv2.waitKey (0)

# We close the window
cv2.destroyAllWindows ()

B Java:

import org.opencv.core.Core;

import org.opencv.core.Mat;

import org.opencv.core.CvIype;

import org.opencv.highgui.Highgui;

public class Sample{

public static void main (String[] args) {

//Load native opencv library
System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;

//Read image from file first param:file location ,second param:color space
Mat img = imread ("image.jpg",CV_LOAD_IMAGE_COLOR) ;

//If the image is successfully read.

if (img.size() == 0) {
System.exit (1) ;

Y HighGui HET MEHOBaHHbIX OKOH M1 3KBMBaNeHToB imshow B opency java. Micnonb3ynTte
swing nnun swt 4ns otobpaxeHns naobpaxxeHus.

Cospaute un yctaHoBute OpenCV U3 UCTOYHUKA

OTO nowaroBoe PyKoBOACTBO Mo yctaHoBke OpenCV 3 B Linux-cucteme Debian n3 nctoyHumka.

Warn [onXxHbl 0CTaBaTbCs HEM3MEHHBIMM AN APYrMX ANCTPUOYTMBOB, MPOCTO 3aMEHUTE
COOTBETCTBYIOLME KOMaHAbl AMCrNeTYepa NakeToB Npu yCTaHOBKE NakeToB Ans COOPKM.

MpumMeuaHune. Ecnv BaM He HPaBUTCS TPATUTb BPEMS HA CO34aHMe Matepuana uam He HPaBuUTCS

TepMUHan, Bbl, CKOpee BCero, MoxeTte ycTtaHoBUTb OpenCV 13 rpadpmyeckoro nHtepdgoeinca
ancneTtyepa naketoB Synaptic. OgHako aTn 6MbNMoTekn 4YacTo ycTapesatoT.

https://riptutorial.com/ru/home



NMoarotoBbTeChb K cOopke

nsa YCTaHOBKWN HeobX0OMMbIX NaKeTOB BbIMNOIHUTE cnepywuime KoMmaHabl B CBOEM TeEpMUHANE:

sudo apt-get update

sudo apt-get install build-essential

sudo apt—-get install cmake git libgtk2.0-dev pkg-config \
libavcodec-dev libavformat-dev libswscale-dev

CHG,U,YIOUJ.VIG nakeTbl ABNAOTCS HE0DOS3aTENbHbIMU:

sudo apt-get install python-dev python-numpy libtbb2 libtbb-dev libjpeg-dev \
libpng-devlibtiff-dev libjasper-dev libdcl394-22-dev

BbinonHuTe cnepytolwyto KoMaHay, 4Tobbl NoNy4nTb UcxoaHblli kog OpenCV 1 NOAroTOBUTb
cbopky:

mkdir ~/src

cd ~/src

git clone https://github.com/opencv/opencv.git
cd opencv

mkdir build && cd build

CospaHue n yctaHoBKa

Mbl BKNt0OYaEM NPUMepbl B COOPKY, HO HE CTECHSIEMCS UX OCTaBNATb. TakXXe He CTECHSNTeCh
ycTaHaBnMBaTb Apyrue dpnarv n HactTpameaTb CBOK COOPKY MO CBOEMY YCMOTPEHMUIO.

cmake -D CMAKE_BUILD_TYPE=RELEASE \
-D CMAKE_INSTALL_PREFIX=/usr/local \
-D INSTALL_PYTHON_EXAMPLES=ON \
-D INSTALL_C_EXAMPLES=ON ..

Ecnn CMake He coobwan o kakmx-nnbo owmnbkax nnu Hegocrtawlwmx bubnuorekax,
npogonxarite cOopky.

make —3j$ (nproc)
Ecnm ownbok He 6bifio, Mbl MOXEM MPOAONXUTb ycTaHoBKY OpenCV B cuctemy:

sudo make install

Tenepb OpenCV pgonxeH bbiTb 4OCTYNEH Bawei cucteme. Bbl MoXeTe ncnonb3osatb
cnegytowme CTPokK, 4Tobbl y3HaTh, roe 6uin yctaHoBneH OpenCV n kakune 6ubnmoTekun bbinm
YyCTaHOB/IEHbI:
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pkg-config --cflags opencv # get the include path (-I)
pkg-config —--1libs opencv # get the libraries path (-L) and the libraries (-1)

TecTnpoBaHue

CHavana mbl co3aem npumepsbl Ha C ++:

cd ~/src/opencv/samples
cmake .
make

Ecnu ownbok He bbino, 3anyctute noboii obpasew, Hanpumep

. /cpp/cpp-example—edge

Ecnn obpasel 3anyckaeTcs, 10 6ubnmotekmn C ++ 6yayT NpaBuIbHO YCTAHOBEHDI.

3arteM npoBepbTe NpmBA3KKU Python:

python
>> import cv2
>> print cv2.__version__

Ecnu a1 komaHabl mnopTupytoT OpenCV 1 nevaTarT npaBunbHyto Bepcuto 6e3 xanob, Toraa
npuesiakn Python 6ynyT NnpaBunbHO yCTaHOBNEHDI.

MNMo3apasnsieM, Bbl TONbKO YTO co3danu n yctaHosunm OpenCV. CyacTtnmsoe
nporpammmnpoBaHue!

Ina Mac cm. 3pgeck YcrtaHoska OpenCV e Mac OS X
MNMpuset, Mup B Java

N306paxeHne OpenCv, NpoYnTaHHoe 13 painoBoi cuctemol B Java

import org.opencv.core.Core;
import org.opencv.core.Mat;
import org.opencv.imgcodecs.Imgcodecs;

public class Giris {
public static void main(String[] args) {

//Load native library
System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;
//image container object
Mat imageArray;
//Read image from file system
imageArray=Imgcodecs.imread ("C:\\Users\\mesutpiskin\\sample. jpg") ;
//Get image with & height
System.out.println (imageArray.rows ()) ;
System.out.println (imageArray.cols());
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Monyuntb nsobpaxeHue c Beb6-kamephbl

OTo0bpaxeHre XNBOro BUAEONOTOKa, B3STOr0 C Beb-kaMepbl, C MCMNOIb30BaHMEM Knacca
VideoCapture ot OpenCV c Java, C/ C ++ u Python.

Il>)xaBa

import org.opencv.core.Core;
import org.opencv.core.Mat;
import org.opencv.videoio.VideoCapture;

public class Camera {
public static void main(String[] args) {
// Load Native Library
System.loadLibrary (Core .NATIVE_LIBRARY_NAME) ;
// image container object
Mat imageArray = new Mat () ;
// Video device acces
VideoCapture videoDevice = new VideoCapture () ;
// 0:Start default video device 1,2 etc video device id
videoDevice.open (0) ;
// is contected
if (videoDevice.isOpened()) {
// Get frame from camera
videoDevice.read (imageArray) ;
// image array
System.out.println (imageArray.toString());
// Release video device
videoDevice.release () ;
} else {
System.out.println ("Error.");

C ++

#include "opencv2/opencv.hpp"
#include "iostream"

int main (int, char**) {
// open the first webcam plugged in the computer
cv::VideoCapture camera (0);
if (!camera.isOpened()) {
std::cerr << "ERROR: Could not open camera" << std::endl;
return 1;

// create a window to display the images from the webcam

https://riptutorial.com/ru/home



cv::namedWindow ("Webcam", CV_WINDOW_AUTOSIZE) ;

// this will contain the image from the webcam
cv::Mat frame;

// capture the next frame from the webcam
camera >> frame;

// display the frame until you press a key
while (1) {
// show the image on the window
cv::imshow ("Webcam", frame);
// wait (10ms) for a key to be pressed
if (cv::waitKey (10) >= 0)
break;

}

return 0;

NMATOH

import numpy as np
import cv2

# Video source - can be camera index number given by 'ls /dev/video*
# or can be a video file, e.g. '~/Video.avi'
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 (l) & OxFF == ord('qg'):
break

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

Hauano pa6otbl ¢ OpenCV 3.1 B Windows

Mbl ycTaHaBnmeaem OpenCV 3.1.0 B Windows 1 HauynHaeM paboTy. CywecTByeT aea cnocoba
ycTtaHoBkM OpenCV Ha okHa. O4VH N3 HUX - 3arpy3nTb YCTAHOBIUMUK M 3anycTuTb ero. Jpyroe -
CTPOUTb U3 UCTOYHUKA.

970 caMblii NpocToi crnocob yctaHoBuTb OpenCV u Havatb paboTy. OpenCV pgaet
npenBapnTenbHo cbopky brHapHble doarinbl ans yctaHoBku Ha Windows , 3neck . [Nocne
3aBEepLIEHNs 3arpy3Kn 3arpy3nTe ero 1 yctaHoBMTE No BblOpaHHOMY Ny TW.
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https://sourceforge.net/projects/opencvlibrary/files/opencv-win/

ProTip: Y6eauntech, 4To Baw nyTb OpenCV He conepXxut npobenos. MTak, nyywe, ecnm Bbl
npocTo yctaHosuTe ero B katanor C: \ vunu D: \ root

MNMpobnema ¢ ykasaHHbIM Bbille METOI0M 3aK/Il04aeTCs B TOM, YTO Bbl HE MOXETe NCN0Nb30BaTh
monynu opencv_contrib. Kpome Toro, oH He nocTaBnseTcs Co BCEMU CTOPOHHUMU
WNHCTPYMEHTaMmn n bubnnotekamu. Mitak, ecnm Bbl XOTUTE UCMONb30BATb BCE 3TO, MPOCTO
cnepynTe 3a HUM.

S 06 bSACHI0O HAMMEHBLWWIA MUHUMYM, YTOObI ycTaHOBUTL OpenCV 13 uctoyHuka. ns 6onee
NPOOBMHYTOr0, CM. 31€eCh .

* YcraHoBute CMake .
» KnoHuposatb nctoyHunk OpenCV ot https://github.com/Itseez/opencv.git B HEKOTOPOM
KaTanore, KOTOpblii He umMeeT Npobenos. [o3BonsieT HasbiBaTb ero «OpenCVdir».

ltseez / opencyv

<> Code Issues 880 Pull requests 32 Wiki PL

Open Source Computer Vision Library http://opencv.org

D 18,556 commits ¥ 3 branches

Branch: master ~ New file Fil

» Tenepb oTkpoinTe CMake GUI n nobaebTe ncxonHolii katanor (OpenCVdir) B MeHI0
«/ICTOYHMKM» 1 co3paiTe kaTanor B MeHto cbopkun. Coset. Ecnu katanor cbopku
OTCYTCTBYeT, co3aanTe ero B narke Opency.

A CMake 2.8.11.2 - C:/opencv/build

File Tools Options Help

Where is the source code: |C:f0pencufsource

Where to build the binaries: | C:/opencv/build

Search: | ¥ Group

* Haxmute «HactpouTb» 1 Boibepute Bepcuto komnunsatopa Visual Studio. Y meHs 6bina
Visual Studio 2013 Professional 32-6uT, noatomy s Boibpan komnunatop Visual Studio 12.

https://riptutorial.com/ru/home 9
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A cmake-gui

%peciﬁr the generator for this project

Visual Studio 12 d

)

Use default native compilers
Specify native compilers

Specify toolchain file for cross-compiling

3 MO PR &

Specify options for cross-compiling

< Back

Finish

Cancel

CoBerT. Bbl MOXeTe ckayaTtb Visual Studio 2013 Professional 3gecb. OH noctaBnsieTcs ¢

npobHoi Npobkoii B TedeHne 30 OHEW + pacClUMPEHHbIA MapWPYT NPOAOIXNTENBHOCTbIO 90 OHEw

nocne exona B CUCTEMY.

» Haxmute Finish, 1 CMake aBTOMatnyecku 3arpy3uT Bce nakeTtbl. Bol MOXeTe 0obaBnsitb
nnn ynanatb naketbl. Haxmute «Hactpontb» ewe pas.

» Ecnu Bbl xoTTE co3naTh OOMNONHUTENbHLIE MOAY M Opency_contrib, BaM He06xoAUMo
3arpy3nTb UX 31eck . 3aTeM n3BneknTe nx n gobaebTe katanor opencv_contrib / modules

B Baw CMake, kak nokasaHo HMXe.

https://riptutorial.com/ru/home
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‘. CMake 2.8.11.2 - C:/opencv/build11
File Tools Options Help

Where is the source code: | C:fopencv/source

Where to build the binaries: | C:/opencv/build

Search: | ¥ Group

Mame Value

Y
&
i
&
i
&
i

§ OPENCY_EXTRA_MODULES_PATH C:/opencv/source/opencv ¢

Press Configure to update and display new values in red, then press Generate to gener

Configure Generate Current Generator: Visual Studio 12

» Tenepb HaxmnTe Configure ewe pas, a 3ateM HaxmuTe Generate.
» 3akpblTb CMake. lNepenanTte B nanky your_opencv \ build n otkponTte camn ¢ UMeHeM «
OpenCV.sln». - OH oTkpoeT Visual Studio. Tenepb 3anyctute ero kak B Debug

| P Local Windows Debugger ~  ~ DEbUQ | ﬂ PEXWM 1 BbIMyCcK

Local Wind Deb - v RI
P Local Windows ugger ¥ elease |ﬂ - -

» Tenepb, B NPOBOAHMKE PeLEHW B NpaBoM BepxHeM yrny Bawer Visual Studio, BbibepuTe
«YCTAHOBWTb npoekT» 1 noctpoiTe ero.
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Solution Explorer > 1
@lo--ap|s =

Search Solution Explorer (Ctrl+;) /
b % zlib
| applications

P %l opencv_annotation

b % opencv_createsamples

P % opencv_traincascade

P % opencv_waldboost_detector
4 CMakeTargets
b %% PACKAGE
P RUN_TESTS

b % uninstall
b % ZERO CHECK
F extra

b %l opencv_modules
b % opencv_perf_tests
b % opencv_tests

4 modules
Solution Explorer QEE RS ellol(=l SR E AT

Ypa!l Hacnaxpantecb OpenCV.
Job6aBneHue katanora OpenCV B nepeMeHHy PATH nepemMeHHbIX cpeapbl:

* Nepengute B pasgen «CBONCTBA CUCTEMbI» U HAXMUTE «[lONONHUTENbHbIE NapaMeTpbl
CUNCTEMDbI>».
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@ System

1 @ > Control Panel > System and Security > System

Control Panel Home

@ Device Manager
E; Remote settings
G System protection

@ Advanced system settings

)

* Tenepb HaxmuTe «[lepemeHHble cpedbl» >> [MyTb >> VI3MeHUTb.

View basic information about your computer

Windows edition

Windows 10 Home Single Language

© 2015 Microsoft Corporation. All rights reserved.

System

Processor:

Installed memory (RAM):

System type:
Pen and Touch:

Intel(R) Core(TM) i5-4210U CPU ¢
6.00 GB (5.89 GB usable)
64-bit Operating System, x64-ba:

Mo Pen or Touch Input is availabl

https://riptutorial.com/ru/home

13


http://i.stack.imgur.com/18Tro.png

Computer Name Hardware Advanced System Protection Remote

L T N—
You mustbe logged on as an Administrator to make most ofthese changes. Edit System Variable
Performance
Visual effects, processor scheduling, memory usage. and virtual memaory Variable name: Path
: Variable value: A\Scrip
Settings...
User Profiles

Deskiop settings related to your sign-in
System variables

Settings... Variable
Startup and Recovery PATHEXT .COM;.EX
System startup, system failure, and debugging information PROCESSOR_AR... AMDG4
PROCESSOR_ID... Intelt4 Fa
Settings... B

Mew...

Environment Variables...

—

« 3pecb nobaebTe nanky bin, pacnonoxeHHyto B Bawein OpenCVdir / build / install / x86 / vc
** [ bin, K aTO NepeMeHHON. ByibTe 0CTOPOXHbI, 4TOObI HE 3aMEHUTDH CYLLECTBYOLWNE
3HavyeHuns Path.

* [llocne atoro Bam HY>XHO nepe3anyctnutb CUCTEMY OJ14 NSMEHEHNA NEPEMEHHDIX Cpenbl, U
Tenepb Bbl rOTOBbI K pa60Te.

Yrto n noyemy OPENCV?

OpenCV (Open Source Computer Vision Library) npencrtaesnsiet coboi 6ubnmoTteky
nporpaMMHoro obecneyeHunst 4ns KOMMbOTEPHOr0 3PEHUSI C OTKPbITbIM UCXOAHbIM KOLOM U
KOMMbOTEPHOro 06y4eHns. OH Bbin NOCTPOEH ANS Pa3fIMYHbIX LeNeit, Takux Kak MalnHHOe
obyyeHune, KOMNbIOTEPHOE 3pEHMe, anropuTM, MaTeMaTUYeckne onepaumnn, 3axesaTt BUAEO,
obpaboTka nsobpaxxeHuii n 1. . Ha npoTsi>keHnn MHOrMX NeT OH CTan 04eHb NOoMynsipeH cpeau
nccneposartenei n paspaboTYNKOB Kak ON1s NOAOEPXKW Ha pasHbix nnatdopmax (Windows,
Linux , android, ios). Tak>xe OH MMeeT 06epTKy Ha Pa3HbIX M3BECTHbLIX A3blKax
nporpamMmnpoBaHns. B cooTBeTCTBUN C NNLEH3NOHHBLIM COraleHNEM Y HEro eCTb AOCTYM K
KOMMaHUAM 015 UCMONb30BaHUS N U3MEHEHNS Koa.

Bubnnoteka conepxut 6onee 2500 oNTUMN3MPOBAHHbBIX arOPUTMOB, KOTOPbIE MMEIOT OTINYHYO
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TOYHOCTb B MPOM3BOAMTENBHOCTU U CKOPOCTU. DTW anrOpUTMbl MOTYT MCMONb30BATLCH ANS
obHapyXeHMs 1 pacno3HaBaHns nuu, noeHTuukaumm o6 bekToB, knaccugpukaumm oencTeuii
yenoBeka B BUAEO, OTCNEXMBAHUS OBUXEHUS KaMepbl, OTCNEXUBAHNS OBUXYLWNXCS 0O bEKTOB,
n3snedeHuns 3D-moneneit 06beKTOB, co3naHns 3D-061aKoB TOYEK U3 CTEPeoKaMep, CLIMBAHNS
1N306pa>keHnin BMECTE AN MONYYEHUS BbICOKOr0 paspelleHns n3obpaxeHne BCei CLEHbI, HanTu
noxoxue n3obpaxeHns na 6asbl faHHbIX U300paxeHnn, yoansaTb KpacHble rnasa c
N306pa>xKeHunin, coenaHHbIX C MOMOLLbIO BCMbIWKW, CNEANTL 3a ABUXEHMSMU rNas, pacno3HaBaTb
Lekopauun 1 ycTaHaBnmBaTb Mapkepbl, YT0Obl HaKnaabiBaTb UX HA AOMONHEHHYIO PeanbHOCTb U
7. 8. B OpenCV ecTb OTNIMYHbIE MIOAN 1 COOOLWECTBO, , padpaboTynkamm n ncCnenoBaTensMm, nx
yucno coctaensieT 6onee 47 TbiCAY, a KONMYECTBO 3arpy30K NPeEBbIWAET 7 MUNIMOHOB.
BrubnnoTeka obwmpHa B NPodecCcMoHanbHbIX KOMNAHMSAX, MICCNEROBATENbCKMX Fpynnax n apyrux
rpynnax.

MHoruve nssecTtHble KoMnaHuu, Takme kak Google, Yahoo, Microsoft, Intel, IBM, Sony, Honda,
Toyota, ncnonb3ytoT 6GUbNMOTEKY, ECTb MHOIO CTapTanos, Takux kak Applied Minds, VideoSurf n
Zeitera, KOTOpble WMPOKO ncnonb3ytT OpenCV. PassepHyTblie npuMeHeHns OpenCV
OXBaTbIBAKOT AMANa30H OT CLIMBAHMSA N300paxkeHunii ynuyHoro ob63opa BMecTe, 0bHapyXuBas
BTOPXEHMS B BUAEO HabnoaeHns B ispanne, KOHTponupys obopynosaHue waxt B Kutae,
nomoras poboTtam nepemellatbcsa n cobmpatb 06bekTbl B Willow Garage, obHapyxuBaTb
HecyacTHble cnyyam B 6acceiiHax B EBpone, 3anyckaTb MHTEPakTMBHOE UCKYCCTBO B MicnaHus un
Hbto-Mopk, nposepsas B3NETHO-MOCAAO0YHbIE MONOCK! AN Mycopa B TypLum, MPOBepsist 3TUKETKM
Ha NpoAaykTax Ha 3aBoAax Mo BCEMY MUPY, YTOObI ObICTPO 06HApPYXnTb N1LO B AnoHun. OH
nmeet nHTepdeiicel C ++, C, Python, Java n MATLAB u noggepxwusaet Windows, Linux, Android
n Mac OS. OpenCV opuneHTUpyeTca B OCHOBHOM Ha NPUIOXEHNSA B peXNMe peanibHOro BpeMeHu
1 ucnonbadyet npenmyuiectsa komaHa MMX n SSE, korga oHu goctynHbl. B HacToswee spems
aKTMBHO pasBMBaOTCA NONHOMYHKUMOHaNbHbIe MHTepdericel CUDA n OpenCL. CywecTsyet
6onee 500 anropnTMoB 1 0kono 10-KpaTHOro Yncna PyHKUNIA, KOTOPbIE COCTABNAOT U
nooaepXxuBatoT 3Th anropmtMbl. OpenCV HanucaH Ha s3bike C ++ 1 umeeT wabnoHHbIA
NHTEepdoelic, KoTopblin paboTaeTt 6e3 Npobnem ¢ KoHTelHepamn STL.

WHgbopmaums, cobpaHHas ¢ 0hLINansHOro canra

https://riptutorial.com/ru/opencv/topic/800/
Ha4yano-paboTbl-c-opencv
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rnasa 2: [ OCTyn K NUKcensam

3aMmedyaHusa

BynbTe 0CTOPOXHbI, Y4TOObI 3HATb TUM cv: :Mat Bbl UMEETE OeNo. Hanpumep, ecnv y Bac ecTb
cv::Mat TWMA cv_suc3 , HO NONy4YnTEe OOCTYMN K HEMY C NMOMOWbBIO image.at<uchar> (r,c) owwnbka He
npom30|7|,u.eT, HO Balla nporpamMma 6y,ﬂ,eT MMEeTb HEKOTOPOE HeOXNoaHHOe noBeneHne.

Examples

JocTyn K oTAeNnbHbIM 3Ha4YeHUSAM NUKCcesnen ¢ NOMOLLLbIO CcV :: Mat :: at ()

YT06bl NONYYNTH OOCTYN K 3HAYEHMSAM NKCenen B 06 bekTe cv: :Mat OpenCV, Bam cHavana
HY>XXHO y3HaTb Tu Balein MaTpmupl.

Hanbonee pacnpocTpaHeHHbIMU TUMaMmK SBASIKOTCS:

* cv_sucl Ans 8-BUTHbIX OAHOKaHaNbHbIX N300paxkeHNiA B OTTEHKAX CEpPOro;

e cv_32rc1 AN 32-6UTHbIX N300pa>keHnii ¢ cv_32rc1 1-KaHanbHbIM NONYTOHOM;

* cv_suc3 Ans 8-OMTHBIX TPEXKaHaNbHbIX LUBETHbIX M300paxeHunid; a Takxe

e cv_32rc3 ANS 32-OUTHBIX cv_32rc3 UBETHBIX M306pa>keHnid ¢ NnaBatowel 3ansTon.

3HayeHre No YMONTYAHWIO cv: : imread CO3AACT MATPULLY Cv_sucs .

[na pocTyna K oTAeNbHbIM NMUKCENsiM caMbiM 6e30MacHbIM CrocoboM, XOTS U HE CaMbiM
3P PEKTUBHBIM, ABNAETCA UCNONb30BAHNE METOAA cv: :Mat::at<T> (r,c) [OE r - CTPOKA MaTpuLbl, a
c - cTtonbel . ApryMeHT WwabnoHa 3aBUCUT OT TMNa MaTpuLbl.

CKa)KeM, y BaC €CTb V|306pa)KeHV|e cv::Mat image . CornacHo ero Tnny, MeTon goctyna n Tun
uBeTa nukcenei 6yoyT pasHbIMA.

4 ,D,ﬂﬂ CV_8UC1 . uchar pixelGrayValue = image.at<uchar>(r,c) .

i ,D,ﬂﬂ CV_8UC3 . cv::Vec3b pixelColor = image.at<cv::Vec3b>(r,c) . Ob6BEKT cv: :vec3b
npencTaBnsieT cobon TPUNNEeT 3HAYEHWUIA uchar (Uenble ynucna ot 0 go 255).

M ,D,ﬂﬂ CV_32FC1 . float pixelGrayValue = image.at<float>(r,c) .

° ﬂ,ﬂﬂ CV_32FC3 . cv::Vec3f pixelColor = image.at<cv::Vec3f>(r,c) . O6'beKT cv::Vec3f
npeacTaBnseT cobow TPUNNEeT 3HAYEHUN float .

ObpaTtute BHMMaHme, 410 OpenCV npenctasnseTt n3obpaxeHns B CTPOYHOM Nopsake,
Hanpumep, Hanpumep, Matlab nnu kak cornawexue B anrebpe. Takum 0b6pa3om, ecnu Bawm
KOOpAWHATbI NMUKCENEeR (x,v) , TO Bbl MONYYNTE OOCTYMN K MMKCENO, UCMONb3YS image.at<..> (y,x) .

KpoMe Toro, at<> TakXe noanepXvBaeTcs JOCTYN Yepes OOMNH apryMeHT cv: :Point .
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B aTOM cnyyae [OCTyn OCylecTBAsieTcs B cTonbue :

image.at<..>(cv::Point (x,Vy));

BarnaHunte Ha nokymenTauvio OpenCV ana nonyyeHms 6onee noapobHon nHdopmaumm o6 aTom
mMeTone.

AdpdbeKTUBHbLIN JOCTYN K NUKCENSIM C UCMONIb30BaHUEM CcV ;. Mat :: ptr
yKasartesnb

Ecnn acppekTMBHOCTb BaxHa, ObiCTpbIA cnocob nTepaumm no NMKCensiM B 00 beKTe cv: :Mat
3aK/Il04aeTCs B MCMONb30BAHUM €r0 MeTOAa ptr<T> (int r) ONS NMONYYEHNS yKa3aTens Ha Havano
CTpOKM r (MHOEKC Ha ocHoBe 0).

B cooTtBeTCTBUM C TUMNOM MaTpuLlbl yKa3aTtellb 6y,£l,eT MMETb ,D,pyI'OI7I WwabnoH.

o llﬂﬂ CV_8UC1 . uchar* ptr = image.ptr<uchar>(r);

llﬂﬂ CV_8UC3 . cv::Vec3b* ptr = image.ptr<cv::Vec3b>(r);

o llﬂﬂ CV_32FC1 . float* ptr = image.ptr<float>(r);

llﬂﬂ CV_32FC3 . cv::Vec3f* ptr = image.ptr<cv::Vec3f>(r);

ITOT 06bEKT ptr MOXKHO 3aTEM UCMONb30BaTb ANA AOCTYNa K 3HAYEHUIO NMUKCENS B CTPOKE r 1
ctonbue c , BbI3blBas ptric] .

Y1066l NpOMANOCTPMPOBAaTL 3TO, BOT NPUMEP, FAe Mbl 3arpy>xaem nsobpaxeHue ¢ gucka un
VNHBEPTMPYEM Ero CMHME 1 KpacHble KaHasbl, paboTtas nMkcenb 3a nukcenem:

#include <opencv2/core.hpp>
#include <opencv2/imgproc.hpp>
#include <opencv2/highgui.hpp>

int main(int argc, char** argv) ({
cv::Mat image = cv::imread("image. jpg", CV_LOAD_IMAGE_COLOR) ;

if (!image.data) {
std::cout << "Error: the image wasn't correctly loaded." << std::endl;
return -1;

}

// We iterate over all pixels of the image

for(int r = 0; r < image.rows; r++) {
// We obtain a pointer to the beginning of row r
cv::Vec3b* ptr = image.ptr<cv::Vec3b>(r);

for(int ¢ = 0; c < image.cols; c++) {
// We invert the blue and red values of the pixel
ptrlc] = cv::Vec3b(ptrlc][2], ptric]l[l], ptrlc]ll0]);
}
}
cv::imshow ("Inverted Image", image);

cv::waitKey () ;
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return 0;

Hactpowka u nonyyeHue 3HaueHU NUKcenen ceporo n3obpaxeHus B C ++

// PixelAccessTutorial.cpp : Defines the entry point for the console

// Environment: Visual studio 2015, Windows 10

// Assumptions: Opecv is installed configured in the visual studio project
// Opencv version: OpenCV 3.1

#include "stdafx.h"
#include<opencv2/core/core.hpp>
#include<opencv2/highgui/highgui.hpp>
#include<opencv2/imgproc/imgproc.hpp>
#include<string>

#include<iostream>

int main ()

{

cv::Mat imgOriginal; // input image
cv::Mat imgGrayscale; // grayscale of input image
std::cout << "Please enter an image filename : ";

std::string img_addr;
std::cin >> img_addr;

std::cout << "Searching for " + img_addr << std::endl;
imgOriginal = cv::imread (img_addr) ; // open image
if (imgOriginal.empty ()) { // if unable to open
image
std::cout << "error: image not read from file\n\n"; // show error message
on command line
return (0) ; // and exit program
}
cv::cvtColor (imgOriginal, imgGrayscale, CV_BGR2GRAY) ; // convert to grayscale
const int channels = imgGrayscale.channels();
printf ("Number of channels = %d", channels);

cv::Mat output ;
imgGrayscale.copyTo (output); // Just to make sure the Mat objects are of the same size.

//Set the threshhold to your desired value
uchar threshhold = 127;

if (channels == 1)
{
for (int x = 0; x<imgGrayscale.rows; x++) {
for (int y = 0; y<imgGrayscale.cols; y++) {
// Accesssing values of each pixel
if (imgGrayscale.at<uchar>(x, y) >= threshhold) {
// Setting the pixel values to 255 if it's above the threshold
output.at<uchar>(x, y) = 254;
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else if (imgGrayscale.at<uchar>(x, y) < threshhold) {
// Setting the pixel values to 255 if it's below the threshold
output.at<uchar>(x, y) = 0;
}
else {
// Just in case
printf ("The value at (%d, %d) are not right. Value: %d\n", x, vy,
imgGrayscale.at<uchar> (x, v));

}

}
else if (channels == 3)
{
// This is only for gray scale images
printf ("\tThe image has 3 channels. The function does not support images with 3
channels.\n");

}

//Create windows to show image
cv::namedWindow ("Gray scale", CV_WINDOW_AUTOSIZE) ;
cv::namedWindow ("Binary", CV_WINDOW_AUTOSIZE) ;

cv::imshow ("Gray scale", imgGrayscale);
cv::imshow ("Binary", output);
cv::waitKey (0) ; // hold windows open until user presses a key

return 0;

AnbTepHaTMBHbIW O0OCTYN K NUKCeNsiM C NOMOLLbIO Matiterator

970 He ny4ywwuii cnocob nTepaummn Yepes NUKCenn; 0fHaKo 3TO nyyuwe, Yem cv :: Mat :: at <T>.

MpeLnonoxum, y Bac eCcTb LIBETHOE M300paxxeHne B Ballei nanke, n Bbl XoTUTe nepebupatb Bce
MMKCENN 3TOr0 N3006paxeHns N CTUPATb 3eNEHbIE N KpaCHble KaHanbl (0bpaTuTe BHUMaHME, Y4TO
3TO NpPUMEP, Bbl MOXETE caenaTb 970 6onee oNTMMU3MPOBAHHBIMU cnocobamm);

#include <opencv2/core/core.hpp>
#include <opencv2/highgui/highgui.hpp>

int main(int argc, char **argv)
{

// Create a container
cv::Mat im;

//Create a vector
cv::Vec3b *vec;

// Create an mat iterator
cv::MatIterator_<cv::Vec3b> it;

// Read the image in color format
im = cv::imread("origl. jpg", 1);
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// iterate through each pixel
for (it = im.begin<cv::Vec3b>(); it != im.end<cv
{

// Erase the green and red channels

(*it) [1] = O;

(*it) [2] = O;

// Create a new window
cv::namedWindow ("Resulting Image");

// Show the image
cv::imshow ("Resulting Image", im);

// Wait for a key
cv::waitKey (0);

return 0;

}

Y106bI ckoMnunmposBaTtb 3TO C NOMOLWbIO Cmake:

cmake_minimum_required (VERSION 2.8)
project (Main)

find_package (OpenCV REQUIRED)
add_executable (Main main.cpp)

target_link_ libraries (Main ${OpenCV_LIBS})

NcxonHoe n3obpaxeHue:

::Vec3b> () ;

++it)
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O6paboTaHHOE N306paxXeHue:
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O6paT|/|Te BHMMaHMeE: Mbl HE TpOraem T0JibKO CUHWUIM KaHan.

na nony4yeHns gononHNTENnbHOM nHdopmaumu: hitp://docs.opencv.org/2.4/opency_tutorials.pdf
CtpaHuua: 145

JocTyn K NUKcensim B matpumue

NHanBuayanbHbliA 4OCTYN K MMKCENSAM B CTPYKType Matrix OpenCV MOXeET OblTb JOCTUTHYT
HeckonbkuMy cnocobamu. Y1obbl NOHATL, Kak NOAy4YMTb AOCTYM, Nyyle cHavyana udy4ynTb TUMbl
OaHHbIX.

OCHOBHbIE CTPYKTYpPbI 0O BbACHSIOT OCHOBHbIE TUMbI OAaHHbIX. cv_<bit-
depth>{U|S|F}C (<number_of_channels>) , CV_<bit-depth>{U|S|F}C (<number_of_channels>) SABNAETCH

6a30BoW CTPYKTypoi Tuna. Hapsioy ¢ aTUM BaXXHO NOHMMAaTb CTPYKTYPbI vec .

typedef Vec<type, channels> Vec< channels>< one char for the type>

roe type - OOWNH N3 uchar, short, int, float, double 4@ CUMBOJIbl ONA Ka>XOJoro tMna -», s, i, £, d
COOTBETCTBEHHO.

HaﬂleMep, Vec2b YyKa3blBA€T unsigned char vector of 2 channels .

PaccMOTpuM vat mat (r,c,T) FAe R aBnsgetca #rows, C asnsetca #cols n T aBnseTtcsa TUMNOM.
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HekoTopble npuMepbl Ang 4ocTyna Kk koopauHarte (i, j) mat :

2D:
If the type is CV_8U or CV_8UCl ---- //they are alias
mat .at<uchar> (i, j) // ——> This will give char value of index (i, j)

//If you want to obtain int value of it
(int)mat.at<uchar> (i, j)

If the type is CV_32F or CV_32FCl ---- //they are alias
mat.at<float>(i,j) // ——> This will give float value of index (i, J)

3D:

If the type is CV_8UC2 or CV_8UC3 or more channels
mat.at<Vec2b/Vec3b> (i, j) [k] // note that (k < f#channels)
//If you want to obtain int value of it
(int)mat.at<uchar> (i, j) [k]

If the type is CV_64FC2 or CV_64FC3
mat.at<Vec2d/Vec3d> (i, j) [k] // note that k < #channels

O6paT|/|Te BHMUMaHME, 4TO O4YEHb Ba>XHO BBECTU I'lpaBI/IﬂbeII7I TMn B <...>, BMNPOTUBHOM Cny4ae
Bbl MOXETE UMETb OIJJVI6Ky BpeMeHU BbIMONMHEHNA NN HEXeNnaTenbHble pe3ynbTarThl.

MpounTtante LocTtyn Kk Nukcenam oHnamH: https://riptutorial.com/ru/opencv/topic/1957/pocTyn-K-

nmkcensam
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rnaea 3: 3arpyska u coxpaHeHue pa3fin4yHbIX
doopmaTtoB MynbTUMeANa

Examples

3arpy3ka nsobpaxeHumn

#include <highgui.h>

Il oo

cv

::Mat img = cv::imread("img. jpg");

3arpy3ka Bnaeo

MokaxuTe, Kak NCNONb30BaTh cv: :videoCapture . BOT NpyMep 3arpy3ku BUaeo u3 caina:

#include "opencv2/highgui/highgui.hpp"

#include "opencv2/imgproc/imgproc.hpp"

#include "opencv2/core/core.hpp"
#include <iostream>

using namespace Ccvy

VideoCapture videoSource;

Mat frame;
#define VIDEO_PATH "video.avi"

int main ()

{

//Open video

if (!videoSource.open (VIDEO_PATH))

{
std: :cout<<"Video not found at "<<VIDEO_PATH<<std::endl;
return 1; // Exit if fail

}

videoSource.set (CV_CAP_PROP_CONVERT_RGB, 1);

int cameraWidth = videoSource.get (CV_CAP_PROP_FRAME_WIDTH) ;

int cameraHeight = videoSource.get (CV_CAP_PROP_FRAME_HEIGHT) ;

float cameraAspectRatio = cameraWidth / cameraHeight;

std::cout <<"Camera resolution: " << cameraWidth<<", "<<cameraHeight<<" aspect ratio:

"<<cameraAspectRatio<< std::endl;

while (true)
{
videoSource >> frame;
if (frame.empty () )
break;
//Resize frame
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cv::resize (frame, frame, cv::Size (320, 320 / cameraAspectRatio));
imshow ("frame", frame);
waitKey (20) ;
}
waitKey (0);
return 0;

Live Capture

MokaxwuTe, Kak NCMONb30BaTb cv: :videoCapture C MOMOLbIO BeO-kamepbl. 3axBaT KaapoBs C BeO-
Kamepbl 1 0TobpaxeHune ero. Bot npumep kona:

#include <iostream>

#include "opencv2/highgui/highgui.hpp"
#include "opencv2/imgproc/imgproc.hpp"
#include "opencv2/core/core.hpp"

using namespace cv;
VideoCapture videoSource;
Mat frame;

int main ()

{

if (!videoSource.open(0)) //if more cameras available use 1,2,...

return 1;

while (true)
{
videoSource >> frame;
if (frame.empty ())
break;
imshow ("Webcam", frame); //or any kinf of precessing
if (waitKey (1)==27)
break;//stop capturing is ESC pressed

return 0;

CoxpaHeHue BNOeO
lNokaxwute, Kak ucnonb3osatb cv :: VideoWriter.

#include "opencv2/highgui/highgui.hpp"
#include <iostream>

using namespace cv;
using namespace std;

int main(int argc, char* argv[])
{

VideoCapture cap(0); // open the video camera no. 0

if (!cap.isOpened()) // if not success, exit program
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cout << "ERROR: Cannot open the video file" << endl;
return -1;
namedWindow ("MyVideo", CV_WINDOW_AUTOSIZE); //create a window called "MyVideo"
double dWidth = cap.get (CV_CAP_PROP_FRAME_WIDTH); //get the width of frames of the video
double dHeight = cap.get (CV_CAP_PROP_FRAME_HEIGHT); //get the height of frames of the
video
cout << "Frame Size = " << dWidth << "x" << dHeight << endl;

Size frameSize (static_cast<int> (dWidth), static_cast<int> (dHeight));

VideoWriter oVideoWriter ("D:/MyVideo.avi", CV_FOURCC('P','I','M','1'), 20, frameSize,
true); //initialize the VideoWriter object

if ( !oVideoWriter.isOpened() ) //if not initialize the VideoWriter successfully, exit the
program

{
cout << "ERROR: Failed to write the video" << endl;

return -1;
while (1)

Mat frame;
bool bSuccess = cap.read(frame); // read a new frame from video
if (!bSuccess) //if not success, break loop

{

cout << "ERROR: Cannot read a frame from video file" << endl;
break;
oVideoWriter.write (frame); //writer the frame into the file
imshow ("MyVideo", frame); //show the frame in "MyVideo" window
if (waitKey (10) == 27) //wait for 'esc' key press for 30ms. If 'esc' key is pressed, break

loop
{

cout << "esc key is pressed by user" << endl;
break;

return 0;

CoxpaHeHune nsobpaxeHun

dakTnyeckm, npumep Live Capture xopow Aons 3axeata n3obpaxeHuid, N03TOMYy S NCMOMb3YI0
ero ons 3axeata n3obpaxxeHnii 1 coxpaHeHns ux B narke.
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#include <fstream>
#include <string>

#include <opencv2/highgui/highgui.hpp>

#include <opencv2/core/core.hpp>
#include <opencv2/imgproc/imgproc.hpp>

int main ()
{
std::stringstream file; // to write the file name
cv::VideoCapture cap(0); // create a capture object
int counter = 0; // Create counter
while (true) // infinite loop
{
cv::Mat frame; // Create a object
cap.read(frame); // read the frame
file << "/home/user/path_to_your_folder/image" << counter << ".jpg"; // file name

cv::imwrite (file.str (), frame);

counter++; // increment the counter

return 0;

MpounTanmTte 3arpyska u CoOxpaHeHne pasnnyHblX popmMaToB MyibTUMeONA OHNANH:
https://riptutorial.com/ru/opencv/topic/6658/3arpy3ka-un-coxpaHeHne-pasnnyHblx-goopmMaTos-
MyfnbTumMegua
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rnaesa 4: UHuumannsauma OpenCV B Android

Examples

ACI/IHXpOHHaSI nHNUmnann3sauums

Mcnonb3oBaHme aCMHXPOHHO UHULMANN3aunn SBNSIeTCS PEKOMEHAYEeMbIM CNOCO60M
paspaboTku npunoxenuin. OH ncnonbadyet OpenCV Manager ans goctyna Kk 6ubnnorekam
OpenCV, ycTaHOBNEHHbIM U3BHE B LIENEBO CUCTEME.

dparmMeHT Koaa, peanvayowmin MHMUMann3aumio async:

public class MainActivity extends Activity implements CvCameraViewListener2 {

private BaseLoaderCallback mLoaderCallback = new BaseLoaderCallback (this) {
@Override
public void onManagerConnected (int status) {
switch (status) {

case LoaderCallbackInterface.SUCCESS:
Log.1 (TAG, "OpenCV Manager Connected");
//from now onwards, you can use OpenCV API
Mat m = new Mat (5, 10, CvType.CV_8UCl, new Scalar(0));
break;

case LoaderCallbackInterface.INIT_FAILED:
Log.1(TAG,"Init Failed");
break;

case LoaderCallbackInterface.INSTALL_CANCELED:
Log.1(TAG, "Install Cancelled");
break;

case LoaderCallbackInterface.INCOMPATIBLE_MANAGER_VERSION:
Log.1(TAG, "Incompatible Version");
break;

case LoaderCallbackInterface.MARKET_ ERROR:
Log.1 (TAG, "Market Error");
break;

default:
Log.1 (TAG, "OpenCV Manager Install");
super.onManagerConnected (status) ;
break;

bi
@Override
public void onResume () {

super.onResume () ;
OpenCVLoader.initAsync (OpenCVLoader.OPENCV_VERSION_3_1_0, this, mLoaderCallback) ;

B aTom cny4yae Hawe npunoxeHne paboTtaet ¢ OpenCV Manager B aCMHXPOHHOM peXuMe.
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OnManagerConnected 0OPATHbIV BbI30B OyAeT BbI3bIBATbHCS B MOTOKE NOb30BATENbCKOr0
nHTEepderica, Koraa nHnuunannsauuns 3asepliaeTcs.

ObpaTtnTe BHMMaHWe, 4T0 A0 Bbl30Ba 3TOro 06paTHOro Bbi30Ba 3anpeLlaeTcs
ncnonb3osBatb Bbi30Bbl OpenCV mnnun 3arpyxarb 3asucawme otT OpenCV
cobCcTBEHHblE BnbnMoTekn. 3arpy3nTte cobcTBeHHble BMONMOTEKN, KOTOPbIE 3aBUCAT
ot OpenCV nocne ycnewHon ninuymannsaumm OpencCV.

Mo yMONYaHMIO Baseloadercallback PeanU3yeT KOHTEKCT MPUNOXEHNS KakK activity U Bbl3blBaeT
METOQ activity.finish () ANS BbIXOAA B CNy4Yae oTkasa vHuumanusauun. Yrobbl nepeonpenennTb
3TO NoBefeHWe, BaM He06X0AMMO NepeonpenennTb METOA finish () KNACCA BaseLoaderCallback U
peann3oBaTb CBOV COOCTBEHHbIN METOL (OMHANM3ALNN.

OpenCV Manager

OpenCV Manager - ato cnyx6a Android, npegHasHavyeHHas ons ynpasneHus OBONYHbLIMU
chainamm 6mbnmotekn OpenCV Ha yCTpoiCTBaxX KOHEYHbIX Nonb3oBaTtenein. OH no3BonseT
COBMECTHO MCNOMb30BaTb AuHammyeckme bmbnmotekn OpenCV mexay NpunoXeHnsamMm Ha
OJHOM YCTPOWCTBE.

MeHen>xep NpenocTaBnseT cneayowmne NPenmmyLLecTBa:

* MeHbuwe ncnonb3osaHuns namatn (okono 40 MbB). Bce npunoXeHns UCNonb3yoT OOHW U Te
Xe OBOMYHble dhalinbl M3 cnyx0bbl 1 He coaepxaTt BHyTpU cebsi cobCTBEHHbIE BUONNOTEKMN.

» OnTumMmnzaums obopynoBaHMs ONs BCEX NOALEPXUBAEMbIX MNATOPM.

» HapexHblin nctouHmk 6ubnmnotekn OpenCV. Bee nakeTbl ¢ OpenCV nybnmkyoTcs Ha
pbiHke Google Play.

» PerynsipHble 06HOBNEHUS U NCMPaBNEHNS OWNOOK.

EnVMHCTBEHHBIM HEQOCTATKOM SIBNSIETCSA TO, YTO NONb30BaTENIO NpeanaraeTcs 3arpysnTb v
LOMONHUTENBbHOE NPUNOXEHME, MO3TOMY MONb30BaATENbCKMIA MHTEPXENC HEMHOIO YMEHbLAETCS.

HononHutenbHas nuHgopmaunsa: Android OpenCV Manager

O6HoBneHo 18/10/16:

B Bepcun OpenCV Manager, pacnpocTtpaHsiemori B Play Store, ecTb ownbka
(obHoBNEHo 21/09/15).

OT0 BAUSeT ToNbKo Ha Bepcutio OpenCV 3.1.0. Korga Bbl 3anyckaeTe HeEKOTopble
doyHKUMm OpenCV, Bbl Nnonyyaete ownbky stesecv . Bepens, pacnpocTpaHsemas ¢
Android SDK, oTnn4Ho paboTaeT ( opencv-android-

sdk/apk/OpenCV_3.1.0_Manager_3.10_{platform}.apk ) Ero MoxHo 3arpy3nTb C camTa
OpenCV .

JononHuTtenbHas nHgopmauus: ebinyck Ne 6247 .

Cratnyeckass MTHUUManNu3auus
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CornacHo atomy noaxony Bce dparnbl OpenCV BKOYEHbI B BaW nakeT npunoxeHunin. OH
npefHa3Ha4yeH B OCHOBHOM 115 pa3paboTku 1 oTnagku. ToT Noaxon ycrapen ons
NPOM3BOACTBEHHOrO KO4a, pPeKOMeHAOyeTCsa NHULManM3auna acCuHXpPOHHOro pexmnma.

Ecnu Baw npoekT npunoxeHns He nmeet yactu JNI, IpoCTO CKONMPYATE COOTBETCTBYOWME
poLHble 6ubnmotekn OpenCV U3 opencv-3.1.0-android-sdk/sdk/native/libs B KQTanor Ballero
npoeKkTa B Nnarky app/src/main/jnilibs .

B cnyyae npoekTa npunoxexus ¢ 4actbio JNI BMECTO Py4YHOro KonmposaHus Gubnmotek Bam
HEeobX0AUMO U3MEHUTb (Pain android.mk : JOOABbTE CRenyoWmMe OBe CTPOKMN Koaa nocne

"include $(CLEAR_VARS)" M OO "include path_to_OpenCV-3.1.0-android-sdk/sdk/native/jni/OpenCV.mk"

OPENCV_CAMERA_MODULES : =on
OPENCV_INSTALL_MODULES :=on

PesynbTat fONXEH BbIFNSAETh Cleayowmm obpasom:

include $ (CLEAR_VARS)

# OpenCV

OPENCV_CAMERA_MODULES:=o0on
OPENCV_INSTALL_MODULES:=on

include ../../sdk/native/jni/OpenCV.mk

Mocne atoro 6ubnmnotekn OpenCV ByayT CKONUPOBAHbI B NanKy jniLibs BAWEro NPUIOXEHNS BO
Bpems coopkm INI.

MocnenHum warom BktoveHns OpenCV B Bawe NpuUNoXeHne SBAseTca Kog nHuumanmsaumm
Java nepep Bbi3oBoM APl OpenCV. 9T0 MOXHO caenatb, HanpuMmep, B CTaTMYeCKOM pasgene
knacca Activity:

static {
if (!OpenCVLoader.initDebug()) {
// Handle initialization error

Ecnu npunoxeHune Bkno4aeT apyrne poacTeeHHble 6ubnmoteku, 3asucsiwme ot OpenCV, Bbl
IOMXHbl 3arpy3nTb UX nocne uHuumanmaaumm OpenCV:

static {
if (!OpenCVLoader.initDebug()) {
// Handle initialization error
} else {
System.loadLibrary ("my_Jjni_libl");
System.loadLibrary ("my_Jjni_lib2");
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MpuMeyaHwme. i -:-perus () yCTapen ans Npou3BoAcTBEHHOro koga. OH npenHasHayeH
TONbKO A5 9KCNEePUMEHTaNbHOro 1 NokanbHOro passuTtus. Ecnm el xotnte
onybnmkoBaTtb CBOM NMOAXOLA K MCMOMb30BAHMUIO NMPUOXEHNS C MHULMann3aunei
async.

Mpountante MHnumannzaumsa OpenCV B Android oHnamH:
https://riptutorial.com/ru/opencv/topic/7545/vHnunannsaumns-opencv-s-android
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rnaBa 5: Ucnonb3oBaHue VideoCapture ¢
OpenCV Python

Examples

UteHne KaopoB M3 npeasaputenbHO 3aXBa4yeHHOro BUO,Eo

- -~

import numpy as np
import cv2

#access a video from your disk
#to use the GIF in this example, convert to avi!
cap = cv2.VideoCapture ('eg_videoRead.avi')

#we are going to read 10 frames
#we store the frames in a numpy structure
#then we'll generate a minimum projection of those frames

frameStack=1[]
numFrames=10

for fr in range (numFrames) :
cap.set (cv2.CAP_PROP_POS_FRAMES, fr) #specifies which frame to read next
frame=cap.read() #read the frame
#gray = cv2.cvtColor (frame[l], cv2.COLOR_BGR2GRAY) #convert to gray scale
frameStack.append (frame[1l]) #add current frame to our frame Stack

minProjection=np.min (frameStack,axis=0) #find the minimum across frames
cv2.imshow ("projection", minProjection) #show the result

MUcnonb3oBaHue VideoCapture ¢ OpenCV Java

B java HeT imshow, BaM Hy>XXHO Hanucatb MeToq ANS 3TOro. OTOT METOA SABNSeTCs
Mat2bufferedimage. MprHuMaeT 06 bEKT Mat B ka4ecTBe napamMeTpa 1 Bo3BpallaeT
n3o06paxeHue.

public static void main(String[] args) {
Mat frame = new Mat ();
//0; default video device id
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VideoCapture camera = new VideoCapture(0);

JFrame jframe = new JFrame ("Title");
jframe.setDefaultCloseOperation (JFrame.EXIT_ON_CLOSE) ;
JLabel vidpanel = new JLabel () ;

jframe.setContentPane (vidpanel) ;

jframe.setVisible (true);

while (true) {
if (camera.read (frame)) {

ImagelIcon image = new ImagelIcon (Mat2bufferedImage (frame));
vidpanel.setIcon (image) ;
vidpanel.repaint () ;

MpounTtante Vcnonb3osaHne VideoCapture ¢ OpenCV Python oHnamH:
https://riptutorial.com/ru/opencv/topic/6803/ncnonb3oBaHne-videocapture-c-opencv-python
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rnasa 6: Vicnonb3oBaHue KackagHbIX
KnaccudomkaropoB B Java

CuHTakcuc

» CascadeClassifier cascade = HoBbIln CascadeClassifier ("cascade.xml"); // Co3pnaet
KackafHblin knaccudukatop na cascade.xml

« Mat image = Imgcodecs.imread ("image.png"); // NMpeobpa3syeT image.png B 06bekT Mat
(Matrix)

* OnpegneneHne MatOfRect = HoBbIn MatOfRect (); // Co3pnaet nycton dpaiin MatOfRect
(Matrix of Rectangles), ncnonb3yembii B KQ4€CTBE BbIBOAA A1 HALWMX K1ACCOB
obHapyxeHust

 detections.toArray (); // Bo3epawaeTt maccus 06bekToB Rect, KOTopble MOryT ObIThb
NOBTOPEHDI

 Imgproc.rectangle (n30bpaxeHune, HoBast Toyka (rect.x, rect.y), HoBas Touka (rect.x +

rect.width, rect.y + rect.height), HoBbIn Scalar (0, 255, 0)); // PucyeT 3eneHbIn 04epYEHHbIN

NPAMOYrONbHNK N3 MECTOMONOXEHWIA X 1 Y NEPBOI TOYKM B MONOXEHNE X U 'Y BTOPOIN TOYKM

Ha 00bekT «/30bpaxeHune» obbekTa Mat. «rect» - 3T0 06bekT Rect, 06bIYHO
npenocTasnsembin pyHkUnsaMu detections.toArray (). icnonbayet knacc Point OpenCV.

 Imgcodecs.imwrite ("output.png”, n3obpaxexue); // 3anucbiBaeT N3MEHEHHbIN 06 beKkT
«0O6BbeKT n3obpaxeHns» Mat B «output.png»

» CascadeClassifier.detectMultiScale (n306paxeHue, obHapyxeHue); // ObHapyxmnsaeT
nobor 06beKT B 06 bekTe «n306paxeHne» obbekta Mat 1 BbIBOANT 0OHAPYXEHHbIE B
06bekTe MatOfRect «obHapyXeHus»,

» CascadeClassifier.detectMultiScale (n3o0bpaxeHue, obHapyxeHue, scaleFactor ,
minNeighbors , flags , minSize , maxSize ); // BoinonHseT obHapyXeHue ¢
LONONHNTENbHBIMM NapameTpamun. CM. MoapobHOCTM HXE.

¢ Imgproc.ellipse (M30bpaxeHne, LeHTp, ocun , 0, 0, 360, HoBbI Scalar (255, 0, 255),

TONwMHa , lineType , 0); // Pucyem annunc Ha n3obpakeHnm B center TOYKN. icmonbayet

knacc Point OpenCV.

napameTpbl

Hackonbko pasmep n3obpaxeHns yMeHbWaeTCs NpU Kax oo wkane

macwTab
n3obpaxeHus. Mo ymonyaHuo = 1.1

Ckonbko cocepelt [ONXEH UMETb NPSIMOYTONIbHUK-KaHANAAT, NPEeXAe YeM

minNeighbors 3
BblOpaThb ero kak 0bHapy>XeHHbIA 06 bEKT. 1o yMOnyaHuto = 4
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Yctapeswue pnarun. B 60blIMHCTBE CNyYaeB 3TO AONXHO ObIThb

donaru
YyCTaHOBMIEHO paBHbIM o . [10 yMOnYaHuio = o
MvHUManbHbLIM pa3Mepom MoXeT OblTb MPSMOYroNbHMK KaHanaarta. 9To
MinSize NCNonb3yeT KNnacc size OpenCV. MoXeT ncnonb3oBaTbCa AN YMEHbLWEHNS
BPEMeHM 0bHapyXeHusa 1 ncnonb3osanns LM, a Takxxe ons yMeHblueHNs
NOXHbIX cpabaTbiBaHWIA.
MakcumanbHbIn pa3mep NPsSIMOYrofibHUKa-kaHamaata. 910 Ucnonb3yeT
MaxSize Knacc size OpenCV. MoXeT ncnonb3oBatbCs 4151 YMEHbLWEHNS BPEMEHU
obHapy>xeHunsa 1 ncrnonb3oBaHms LM, a Takxe Ons yMEHbLWEHNS NOXHbIX
cpabatbiBaHWIA.
oom Ncnonb3yet knacc paamepa OpenCV. OnpenenseT WAPUHY 1 BbICOTY
annunca.
TONWMHA TonwmHa nMHUK, B NUKCensx.
MeeT pasnnyHbie napaMeTpsbl. o - CNIOWHASA NUHWS, & - AN 8-CBA3HOM
LineType NNHWW, 4 - ONS 4-CBA3HOM NIMHWUK, A cv_aa - ONS cv_aa MHUK. [10 ymMOn4aHuto
=38
Examples

I'Ionyquwe cratn4yeckoro |/|306pa)|(eHv|9|, onpeneneHve 3JIeMeHToB Ha HEM n
BbIBOL pe3y/ibTaToOB.

ObpatnTe BHMMaHUe, 4TO B 3TOM NpuMepe ucnonbadyetcs OpenCV 3.1.

import org.opencv.core.Mat;

import org.opencv.core.MatOfRect;

import org.opencv.core.Point;

import org.opencv.core.Rect;

import org.opencv.core.Scalar;

import org.opencv.imgcodecs.Imgcodecs;

import org.opencv.imgproc.Imgproc;

import org.opencv.objdetect.CascadeClassifier;

public class Classifier {
private CascadeClassifier diceCascade = new
CascadeClassifier ("res/newMethod/diceCascade.xml") ;
private Mat image;
private String loc = "path/to/image.png";
private String output = "path/to/output.png";

public void detImg() {

Mat image = Imgcodecs.imread(loc); // Reads the image
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MatOfRect diceDetections = new MatOfRect (); // Output container
diceCascade.detectMultiScale (image, diceDetections); // Performs the detection

// Draw a bounding box around each detection.
for (Rect rect : diceDetections.toArray()) {
Imgproc.rectangle (image, new Point (rect.x, rect.y),
new Point (rect.x + rect.width, rect.y + rect.height),
new Scalar (0, 255, 0));

// Save the visualized detection.
Imgcodecs.imwrite (output, image);

Rect [] BO3BPALWAEMbINA diceDetections.toarray () MOXET OblTb NOBTOPEH. KaX bl rect BHYTPYU
maccrBa byeT NMeTb YeTblpe OCHOBHbIX CBOWCTBA: x , v , width W height . x U y ONpeaensieT
BEpXHee NeBOe MOJI0XEHNe NPSIMOYroNbHMKA, & width U height BO3BPALLAIOT int WMPWHbI U
BbICOTbI NMPSAMOYroNbHUKA. DTO UCMONb3YeTCs NPU PUCOBAHUM MPSIMOYTOIbHNKOB Ha
n3obpaxeHusix. MuHnManbHble Tpebyemble napameTpbl PYHKLUN Imgproc. rectangle CNEAYIOWME:

Imgproc.rectangle (Mat image, Point start, Point end, Scalar color);

Ob6e roint MCMONBIYIOTCA ANS NO3ULNIA BEPXHETO NEBOrO Yrnia v HUXXHEro Npaeoro yrna. 9tu
no3nunn SBNSIOTCA abCo/HOTHLIMY MO OTHOWEHWIO K M3006paxeHunio, NPeaCcTaBNEHHOMY B
KayecTBe NepBOro napameTpa, a He Apyr K Apyry. Takum 06pasoMm, Bbl fONXKHbI 006aBUTb Kak x
N y NO3MUMIO NPSIMOYrO/IbHUKA B AOMONIHEHWE K width MW height YTOObI NPABMIBHO ONPELENNTb
end TOYKY.

ObpaTtnTe BHMMaHUe, Y4TO KNacC point UCMONb3YEMbI/ B 3TUX NapaMeTpax, He SIBNSIeTCS K1accom
Point CTAHOAPTHOM 6BUbNMoTekn Java. Bbl 0ONXHbBI MIMAOPTMPOBATL KNace roint OpenCV BMeCTo
atoro!

O6HapyXeHune n3obpaxeHu ¢ BUOEOYCTPOMCTBa

B aTOM nprMepe npeAcTaBneH KNace videoCapture , A€ Mbl UCMONb3YEM €r0 4NS NMONYYEHUS
n306paxeHunsi ¢ Beb-kamepbl M COXPaHEHUSI ero Ha N3obpaxxeHnun.

import org.opencv.core.Mat;

import org.opencv.core.MatOfRect;

import org.opencv.core.Point;

import org.opencv.core.Rect;

import org.opencv.core.Scalar;

import org.opencv.imgcodecs.Imgcodecs;

import org.opencv.imgproc.Imgproc;

import org.opencv.objdetect.CascadeClassifier;
import org.opencv.videoio.VideoCapture;

public class Classifier {
private CascadeClassifier diceCascade = new
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CascadeClassifier ("res/newMethod/diceCascade.xml") ;

private Mat image;
private String loc = "path/to/image.png";

private String output = "path/to/output.png";

private VideoCapture vc = new VideoCapture () ;

public void detImg () {
vc.open(0); // Opens the video stream

Mat image = new Mat (); // Creates an empty matrix

vc.read (image); // Reads the image from the video stream and

writes it to the image matrix.

MatOfRect diceDetections = new MatOfRect ();
diceCascade.detectMultiScale (image, diceDetections);

// Draw a bounding box around each detection.

for (Rect rect : diceDetections.toArray()) {

Imgproc.rectangle (image, new Point (rect.x,

new Point (rect.x + rect.width
new Scalar (0, 255, 0));

// Save the visualized detection.
Imgcodecs.imwrite (output, image);

vc.release(); // Closes the stream.

NMpeobpa3oBaHue o6bekTa Mat B 06bekT Bufferedimage

’

rect.y + rect.height),

// Output container
// Performs the detection

rect.y),

9710t npumep LaHuena banxo 6bin B3AT HENOCPEACTBEHHO M3 aT0ro oteeTa StackExchange , HO

6b”lﬂepeCMOTpeH,ﬂﬂﬂ BNONMOCTWN.

9T10T Knacc npuHMMaeT 06bekT Mat 1 Bo3BpawaeTt 06 bekT Bufferedimage, ncnonb3yembiii
O6MBNNOTEKAMU javax.swing . DTO MOXET UCNONb30BATLCA 0O BEKTOM Graphics AN PUCOBAHMUS

n3obpaxeHus.

private BufferedImage toBufferedImage (Mat m)
if (!'m.empty()) {

int type = BufferedImage.TYPE_BYTE_GRAY;

if (m.channels() > 1) {

type = BufferedImage.TYPE_3BYTE_BGR;

}

int bufferSize = m.channels() * m.cols()

byte[] b = new byte[bufferSize];
m.get (0, 0, b); // get all the pixels

BufferedImage image = new BufferedImage (m.cols (), m.rows(),

{

* m.rows () ;

final byte[] targetPixels = ((DataBufferByte)

image.getRaster () .getDataBuffer ()) .getDatal();
System.arraycopy (b, 0, targetPixels,
return image;

return null;

0,

b.length);

https://riptutorial.com/ru/home

37


http://answers.opencv.org/question/10344/opencv-java-load-image-to-gui/
http://answers.opencv.org/question/10344/opencv-java-load-image-to-gui/

O6HapyXxeHus B Nnpeaenax AeTeKTMpoBaHus

9T10T Npumep mcnonbayeT Dice n YepHble NATHA HA KOCTY (MUMNChl) B Ka4eCTBE Hawero obbekTa.
MocKoNbKy NpUMep LOBOMBbHO ANMHHBINA, CHaYana 06 bACHEHNEe HEKOTOPbIX KJTOYEBbIX MOHATUI
nMeeT peliaioulee 3Ha4eHe 4Nna NoOHMMaHUs npumepa.

MNoHnMMaHne nepBoro npumMepa: «fonyyeHne ctaTnyeckoro n3obpaxeHuvs, onpeaeneHne
3M1IEMEHTOB Ha HEM W BbIBOJ pPe3yNbTaToB». UMEET pellatollee 3Ha4yeHne A1 NOHUMaHns 3Toro
npumepa, 0cobeHHo B ToM, kak OpenCV pucyeT NpsiMoyrobHUKN.

BarnsHuTe Ha cnenytowee nsobpaxeHue:

dice.y

ce.height

Mbl 6yaem ncnonb3oBatb MeToq cybumaumm, rae Mol UCNoNb3yeM 0bHapyXeHHyto obnacTb B
KayecTBe Hawel 6asbl 4ns NpUMeHeHns 6onblero KonmyecTsa obHapyXeHnin. 9T0 BO3MOXHO
TONIbKO B TOM Clly4ae, ecnun 06bekT Bcerna byaet HaxoOAUTbCs BHYTPU ApYyroro o6bekTa,
KOTOPbIA Mbl MOXEM 0BHAPYXUTb, HANPUMEP, HaWW NUMNCbl HA HAWWX UrPanbHbIX KOCTAX. OTOT
METO[L MMeeT HECKO/IbKO NMPenMyLecTs:

¢ BMecTo ckaHMpOBaHUS BCEro N30bpaxkeHunst HaM HY>XXHO TOJIbKO CKaHupoBaTb obnacTb, B
KOTOPOW Mbl 3HAEM, 4TO 06 bEKT ByAeT HaxoaMNTbCS.
» Ypanset nobyto BEPOATHOCTb NOXHbIX cpabaTbiBaHWii BHE 30HbI 0BHAPY X EHUS.

Mbl fenaem 3710, cHaYana NPUMEHsISi 0AHO CKaHMPOBaHMe KackaaHoro Knaccmduvkartopa no
BCEMY N300paxXeHunto, 4Tobbl 0aTb HAM OO BEKT MatofRect COAEPXALMNA HaWM 6oNblwMe 06 bEKTHI
(B m@aHHOM cny4Yae KocTu). 3aTeM Mbl NepebrpaeM MaCCUB rect [] 3a4AHHBIA PYHKUMNEN toarray ()
N3 06 beKTa MatofRect . DTOT 0OBEKT Rect MCNONb3YETCS AN CO3A4aHNS BPEMEHHOIr0 06 beKTa Mat
KOTOpbI «0bpe3aeTcs» ONsl CBONCTB 00bekTa rect (x, y, width, height ) U3 UICXOOQHOrO
n306paxxeHusl, rae Mbl MOXEM 3aTeM BbINOJNHATb 0OHApyXeHUe Ha BpeMEeHHOM 00 bekTe Mat .
LpyrvmMm cnoBamm, Mbl FOBOPUM, Y4TO KNTACCUAPUKATOP TONbKO BbINONHSAET 0OHapyXeHne Ha
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4acTsAaX KOCTU |/|306pa>|<eH|/|9|, M Mbl yKa3bliBaeM MNMonoxeHume KaX.Oom KoCTu, ncnonb3ys 06BbekThl

Rect KOTOPbIE Mbl NOJTY4UNTIN OT BbIMONHEHNA 06Hapy>KeH|/|9| Ha BCEM |/|306pa>|<eH|/||/|.

OpHako 06 beKTbl rect (PiPS) MMEIOT CBOM CBOMCTBA OTHOCMTEIbHO CBOMX KOCTEN, @ He caMoro

I/I306pa)KeHI/I$|. Y100bI pewnTb 3Ty npo6neMy, Korga Mbl XOTUM HapmnucoBaTb NPAMOYronbHUKWM ons

pakTmyeckoro |/|306pa>KeH|/|9|, nokKasabliBarollero MecTononoxXeHms nnncos, Mbl nobasnsiem oba

3HAYEHUA dice.x U dice.y B HAYANIbHYIO Point .

import org.opencv.core.Mat;

import org.opencv.core.MatOfRect;

import org.opencv.core.Point;

import org.opencv.core.Rect;

import org.opencv.core.Scalar;

import org.opencv.core.Size;

import org.opencv.imgcodecs.Imgcodecs;

import org.opencv.imgproc.Imgproc;

import org.opencv.objdetect.CascadeClassifier;
import org.opencv.videoio.VideoCapture;

public class Classifier {

private CascadeClassifier diceCascade =

new CascadeClassifier ("res/newMethod/diceCascade.xml");
private CascadeClassifier pipCascade =

new CascadeClassifier ("res/newMethod/pipCascade6.xml") ;
private VideoCapture vc = new VideoCapture () ;
private Mat image;

public void openVC (int index) {

vc.open (index) ;

public void closeVC () {
vc.close();

public Mat getNextImage () {
image = new Mat ();

vc.read (image); // Sets the matrix to the current livestream frame.

MatOfRect diceDetections = new MatOfRect (); // Output container

// See syntax for explainations on addition parameters
diceCascade.detectMultiScale (image, diceDetections, 1.1, 4, O,
new Size (38, 38));

// Iterates for every Dice ROI
for (int 1 = 0; i < diceDetections.toArray().length; i++) {
Rect diceRect = diceDetections.toArray () [1i];

// Draws rectangles around our detected ROI

Point startingPoint = new Point (diceRect.x, diceRect.y);

Point endingPoint = new Point (diceRect.x + diceRect.width,
diceRect.y + diceRect.height);

Imgproc.rectangle (image, startingPoint, endingPoint, new Scalar (255,

MatOfRect pipDetections = new MatOfRect ();

new Size (20,

255,

20),

0));
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pipCascade.detectMultiScale (image.submat (diceRect), pipDetections,
new Size (2, 2), new Size (10, 10));

// Gets the number of detected pips and draws a cricle around the ROI

for (int y = 0; y < pipDetections.toArray().length; y++) {
// Provides the relative position of the pips to the dice ROI
Rect pipRect = pipDetections.toArray() [y];

// See syntax explaination
// Draws a circle around our pips

Point center = new Point (diceRect.x + pipRect.x + pipRect.width / 2,

diceRect.y + pipRect.y + pipRect.height / 2);

Imgproc.ellipse (image, center, new Size (pipRect.width / 2, pipRect.height /

0, 0, 360, new Scalar (255, 0, 255), 1, 0, 0);

return image;

CDyHKLI,VISI getNextImage () BO3BpaWaeT 00BbEeKT Mat , KOTOprI7I BMEeCTE C Opyrnmum

ony6n1MKOBaHHbIMK NpUMepPamMn MoXeT OblTb Bbi3BaH NOCTOSIHHO 1 MOXeT BbiTb Npeobpa3oBaH B

BufferImage , YTOObl 0OECNEUNTL OTOBPAXEHMNE XUBOTO N3006paXEHUS C OBHAPYXEHMEM.

MpounTaiTe Vicnonb3oBaHmne KackaaHbIX KNacCcUgUKaTopoB B Java OHNaiH:

https://riptutorial.com/ru/opencv/topic/6377/ucnonb3oBaHne-KackaHbIX-K naccupurkaTopoB-B-java
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https://riptutorial.com/ru/opencv/topic/6377/%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B0%D1%81%D0%BA%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2-%D0%B2-java

rnaesa 7: KackagHble Knaccudomkartopbl

Examples

Ncnonb3oBaHue KackagHbiX KnaccudoukaTopoB Onsi 0OHapyXeHus nuua

NMATOH

Kopn,

import numpy as np
import cv2

#loading haarcascade classifiers for face and eye

#You can find these cascade classifiers here
#https://github.com/opencv/opencv/tree/master/data/haarcascades
#or where you download opencv inside data/haarcascades

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

#loading the image
img = cv2.imread('civil_war.jpg")

#converting the image to gray scale
gray = cv2.cvtColor (img, cv2.COLOR_BGR2GRAY)

#detecting face in the grayscale image
faces = face_cascade.detectMultiScale(gray, 1.3, 5)

#iterate through each detected face
for (x,y,w,h) in faces:
cv2.rectangle (img, (x,vy), (x+w,y+h), (255,0,0),2) #draw rectangle to each detected face

#take the roi of the face (region of interest)
roi_gray = grayly:yt+h, x:x+w]
roi_color = imgly:y+th, x:x+w]

#detect the eyes
eyes = eye_cascade.detectMultiScale (roi_gray)
for (ex,ey,ew,eh) in eyes:

#draw rectangle for each eye
cv2.rectangle (roi_color, (ex,ey), (ex+ew,ey+teh), (0,255,0),2)

#show the image
cv2.imshow ('img', img)
cv2.waitKey (0)
cv2.destroyAllWindows ()

Pesynbrtar
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KﬂaCCI/ICbI/IKaTopr KackagoB ans 06Hapy)KeHm| nuua c NomMoLbio Java

IlXxaBa

Kon

import org.opencv.core.Mat;

import org.opencv.core.MatOfRect;

import org.opencv.core.Point;

import org.opencv.core.Rect;

import org.opencv.core.Scalar;

import org.opencv.highgui.Highgui;

import org.opencv.highgui.VideoCapture;

import org.opencv.objdetect.CascadeClassifier;

public class FaceDetector({
public static void main(String[] args) {
System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;
//Create object

CascadeClassifier faceDetector = new
CascadeClassifier (FaceDetector.class.getResource ("haarcascade_frontalface_default.xml") .getPath());

//Read image
Mat image = Highgui.imread ("sourceimage.jpg");

/*
//Or read from webcam
* Mat image=new Mat () ;
*VideoCapture videoCapture=new VideoCapture (0) ;
*videoCapture.read (image) ;
=y
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rect.y +

MatOfRect faceDetections = new MatOfRect ();
//Result list
faceDetector.detectMultiScale (image, faceDetections);

for (Rect rect : faceDetections.toArray()) {
//Draw rectangle on result

Core.rectangle (image, new Point (rect.x, rect.y), new Point (rect.x + rect.width,
rect.height),
new Scalar (0, 255, 0));

//write result
Highgui.imwrite ("result.png", image);
System.out.println ("Succesfull");

PeaynbTar

06Hapy)|(eHV|e nvua C ncnojib3osaHMeM Xxacka/ibHOro KackagHoro

Knaccu

C ++

#include
#include
#include

#include
#include

using na
using na

// Funct
void det

// Globa
string f
CascadeC

cdoukaTtopa

"opencv2/objdetect/objdetect.hpp"
"opencv2/highgui/highgui.hpp"
"opencv2/imgproc/imgproc.hpp"

<iostream>
<stdio.h>

mespace std;
mespace Cv;

ion Headers
ectAndDisplay (Mat frame);

1 variables
ace_cascade_name = "./data/haarcascade_frontalface_alt2.xml";
lassifier face_cascade;
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// Function main
int main (void)
{
// Load the cascade
if (!face_cascade.load(face_cascade_name)) {
printf ("-—(!)Error on cascade loading\n");

return (-1);

// Read the image file
Mat frame = imread("d:/obama_01.jpg");

// BApply the classifier to the frame
if (!frame.empty())

detectAndDisplay (frame) ;
waitKey (0) ;
return 0;

// Function detectAndDisplay
void detectAndDisplay (Mat frame)

{

std::vector<Rect> faces;
Mat frame_gray;

cvtColor (frame, frame_gray, COLOR_BGR2GRAY) ;
equalizeHist (frame_gray, frame_gray);

// Detect faces
face_cascade.detectMultiScale (frame_gray, faces, 1.1, 2, 0 | CASCADE_SCALE_IMAGE, Size (30,

30));

for (int ic = 0; ic < faces.size(); ic++) // Iterate through all current elements
(detected faces)
{

Point ptl (faces[ic].x, faces[ic].y); // Display detected faces on main window - live

stream from camera
Point pt2((faces[ic].x + faces[ic].height), (faces[ic].y + faces[ic].width));
rectangle (frame, ptl, pt2, Scalar (0, 255, 0), 2, 8, 0);

imshow ("original", frame);

5 | original [:::] (=} [:::].
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Mpountante KackanoHble knaccudpukaTtopbl oHnarH: https://riptutorial.com/ru/opencv/topic/6562/
KackaaHble-KnaccmgukaTopbl
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rnaBa 8: KOHTPaCTHOCTb M APKOCTb B C ++

CuHTakcuc

* void cv :: Mat :: convertTo (OutputArray m, int rtype, double alpha = 1, double beta = 0)
const

napameTpbl

BbIXOQHAs MaTPULLA; ECNIN OH He UMeeT NpaBu/bHOro pasmepa unv Tuna nepeq
onepauven, oH nepepacnpenensercs

M

XenaeMblil TUM BbIXOAHOW MaTpPULbl MK, TOYHEE, FMybuHa, Tak Kak Konm4yecTBo
RTYPE KaHanoB coBnagaeT C KONMYECTBOM BXOOHbIX AaHHbIX; eCnu rtype
oTpuUaTenbHbIi, BbIXOAHAs MaTpuua bynet MMeTb TOT XK€ TUM, YTO U BXOA,

IOMONHNTENbHBIA MaclTabHbIN KO3 (PULMEHT. OTO N3MEHSET KOHTPaCTHOCTb
anbma M306pa>|<eH|/|;|. 3HayeHuns Huxe 1 yMeHbWarT KOHTPACT, a Bbille O04NH
yBENNYMBAET KOHTPACT

OJononHunTeNbHas BeindmnHa uo6aBneHa K MaCLIJTa6VIp0BaHHbIM 3Ha4YeHUSM.
beTa [MonoXxuTtenbHble 3HAYEHUS YyBENNYNBAKOT SAPKOCTb, a OTpuuaTesibHble
3Ha4YeHnsd yMeHblwalT APKOCTb

3aMmedyaHusa

KoHTpacT :

KOHTPaCTHOCTb - 3TO pasHuLa B SPKOCTM UK LiBETE, KoTopas AenaeT 06bekT (Mnu ero
n3obpaxeHne Ha n3obpaxkeHnn Nnn ucnnee) pa3nMynumMbiM. HYem Boile pasHuua Mexay
MUKCEeNeM 1 ero CocensiM1, TeM Bbille KOHTPACT B 3Toi obnacTu.

ApKocCTb :

ﬂ,pyFVIMI/I cnoBaMu, ApPKOCTb - 3TO BOCNpuUAaTmMe, BbiIaBaHHOE APKOCTbHO Bmsyaanon uenn. C Toukn
3peHnA nuKcenewn, 4em Bblle 3HaA4YeHne NuUKcensd, Tem Ap4de 3TOT NUKCesb.

KoppekTupoBKa KOHTPACTHOCTU U APKOCTK:

g(j)=af(,))+B
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£ (x) B KAYECTBE MUKCcenen UCX0OHOro N300paxXxeHust n g (x) B Ka4eCcTBe NMKCenel BbIXOLHOro
n3obpaxeHus.

i U 5§ yKasblBaeT, 4YTO NUKCEeJlb PACMOJIOXEH B i-i1 CTPOKe 1 j-M cTonbue.

I'IapaMeprl a > 0 U p Y4aCTO HA3blBaAlOTCA NapamMeTpamn ycuneHmnsa n CMeleHnsd; nHorna aTn
napameTpbl, Kak roBOPAT, KOHTPONMNPYIKOT KOHTPACT N SpKOCTb COOTBETCTBEHHO.

Y Opencv ecTb tpyHKLMS, Ha3biBaemasi convertTo (), KoTopast MOXeT NPUMEHSITb 3TW ABe
onepauuu.

NcTouHmKu:

http://docs.opencv.org/trunk/d3/d63/classcv_1 1Mat.html#adf88c60c5b4980e05bb556080916978b
http://opencv-srf.blogspot.ca/2013/07/change-contrast-of-image-or-video .html http://opencv-
srf.blogspot.ca/2013/07/change-brightness.html

Examples

HacTtpoika ApKOCTH 1 KOHTPACTHOCTU U300paXeHus B C ++

// main.cpp : Defines the entry point for the console application.
//

#include "opencv2/highgui/highgui.hpp"

#include <iostream>

using namespace cv;
using namespace std;

int main (int argc, const char** argv)

{

Mat img = imread("lena30.Jjpg", CV_LOAD_IMAGE_COLOR); //open and read the image

if (img.empty())

{
cout << "Image cannot be loaded..!!" << endl;
return -1;

Mat img_higher_contrast;
img.convertTo (img_higher_contrast, -1, 2, 0); //increase the contrast (double)

Mat img_lower_contrast;
img.convertTo (img_lower_contrast, -1, 0.5, 0); //decrease the contrast (halve)

Mat img_higher_brightness;
img.convertTo (img_higher_brightness, -1, 1, 20); //increase the brightness by 20 for each
pixel

Mat img_lower_brightness;
img.convertTo (img_lower_brightness, -1, 1, -20); //decrease the brightness by 20 for each
pixel
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//create windows

namedWindow ("Original Image", CV_WINDOW_AUTOSIZE) ;
namedWindow ("High Contrast", CV_WINDOW_AUTOSIZE) ;
namedWindow ("Low Contrast", CV_WINDOW_AUTOSIZE) ;
namedWindow ("High Brightness", CV_WINDOW_AUTOSIZE) ;
namedWindow ("Low Brightness", CV_WINDOW_AUTOSIZE) ;

//show the image
imshow ("Original Image", img);
imshow ("High Contrast", img_higher_contrast);

imshow ("High Brightness", img_higher_brightness);

(
(
imshow ("Low Contrast", img_lower_contrast);
(
(

imshow ("Low Brightness", img_lower_brightness);

waitKey (0); //wait for key press

destroyAllWindows (); //destroy all open windows

return 0;

BbiBO Nporpammbi:

L

MpounTante KoHTpaCTHOCTb N SPKOCTb B C ++ OHNANH:
https://riptutorial.com/ru/opencv/topic/6917/KOHTPACTHOCTb-U-APKOCTb-B-C-plusplus
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rnasa 9: Mogudomkauma cooepXxmmMmoro
n3obpaxeHus

Examples

3apanTe nonHoe naobpaxeHue CMN/IOLLHOMY LiBETY

YuutbiBas HGI’IYCTOVI cv::Mat img HEKOTOPOro pasmepa, Mbl MOXEM 3ano/iIHUTb €ro 4o CrnnowHoro
LBEeTa HeCKONbKMMU crnocobamu:

img = cv::Scalar (blueVal,greenVal, redval);

nnn, bonee obwas NnooaepXxkKa Macku, cv: :Mat: :setTo () -

img.setTo(cv::Scalar (blueval, greenval, redval)) ;

Ecnun Bbl ucnonbayete ctapbin APl OpenCV C C 1plTmage* img :
Wcnonb3oBaHue:

cvSet (img, CV_RGB (redvVal,greenVal,blueVal));

MukcenbHasa Mmoaudoukaumus N3o06paxeHnmn

B OpenCV uzobpaxeHus moryT 6biTb RGB / BGR, HSV, ceporo, 4epHo-6enoro n Tak nanee.
KpaiiHe BaxHO 3HaTb TUN AaHHbIX Nepen obpaleHnemM K n3o0bpaxxeHnsM.

Tunbl faHHbIX n306paxeHuns B OCHOBHOM cv_suc3 (Matrix of uchar ¢ 3 kaHanamn) n CV_8U (
maTpuua kaHana ¢ 1 kaHanom), 0gHako BO3MOXHbl 1 NpeobpasoBaHns B Apyrue Tunbl, Takme Kak
CV_32FC3, CV_64F. (cM. Tunbl gaHHbIX )

PaccmoTpum, 4TO n3obpaxeHune npeactasnset coboin nsobpaxeHne RGB, koTopoe
CYNTbIBAETCH (PYHKUNEN imread .

Mat rgb = imread('path/to/rgb/image', CV_LOAD_IMAGE_COLOR) ;
//to set RED pixel value of (i, j)th to X,
rgb.at<Vec3b> (i, j) [0] = X;

AHanorun4yHo, ecnu V|306pa>|<eHV|e BbIMNOJIHEHO B BLOE CEeporo,

gray.at<uchar> (i, j) = X;

ObpaTtnTte BHMMaHue, 410 B OpenCV yepHo-6enble n3obpaxeHns coxpaHstoTcs kak CV_8U ¢
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3HayeHusimn 0 n 255. MoaToMy nameHeHne BW-n3o06pa>keHunii aHanormyHo cepbim
n30bpaxeHusim.

N3ameHeHMe uBeTa nsobpaxeHus B OpenCV - kmeans (). Utob6bl ckaHUpoBaTb
BCe NUKCEeNN Nn306paxeHusi U 3aMeHNTb 3Ha4YeHUs nNuKcenen Ha obLume LBeTa.

#include opencv2/opencv.hpp> #include vector> using namespace std; using namespace cv; int
main() { Mat3b img = imread("test.]jpg"); z }

imshow ("Original", img);

// Cluster
int K = 8;
int n = img.rows * img.cols;
Mat data = img.reshape(l, n);

data.convertTo (data, CV_32F);

Mat labels;
Matlf colors;

kmeans (data, K, labels, cv::TermCriteria(), 1, cv::KMEANS_PP_CENTERS, colors);
for (int 1 = 0; 1 < n; ++1)
{

data.at<float> (i, 0) = colors(labels.at<int>(i), 0);

data.at<float> (i, 1)
data.at<float> (i, 2)

colors (labels.at<int> (i), 1);
colors (labels.at<int> (i), 2);

Mat reduced = data.reshape (3, img.rows);
reduced.convertTo (reduced, CV_8U);

imshow ("Reduced", reduced);
waitKey (0) ;

return 0;

#include opencv2/opencv.hpp> #include vector> using namespace std; using namespace cv; int
main() { Mat3b img = imread("test.jpg"); z }

MpounTtaiite Moondukaums cooepXx uMoro n3obpaxeHns OHNawmH:
https://riptutorial.com/ru/opencv/topic/6307/Moanukaumns-coaepXxXMmMoro-n3obpaxeHus
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rnaea 10: O6HapyxeHune BLOB

Examples

O6HapyXxeHune Kpyrosoro blob

B aTOM nprMepe nokasaHo, Kak HaiTh Kpyrosble Kanav B M3006paxxeHnun B rpagaumsix ceporo.
OueHKa OKpyrnocTy Kanau BeiMONHSETCS C UCMONb30BaHNEM MNowwanmn n nepumeTpa (Ln1HbI
Lyrn) KoHTypa. LleHTpanbHas Touka OLEeHNBaEeTCs C UCMONb30BAHNEM MOMEHTOB KOHTYpA.

#include "opencv/cv.h"
#include "opencv/highgui.h"
#include "opencv/cxcore.h"

using namespace cv;

int main(int argc, char** argv)

{
Mat img = imread("image.jpg", CV_LOAD_IMAGE_GRAYSCALE) ;
Mat resultImg;
cvtColor (img, resultImg, CV_GRAY2BGR);

// threshold the image with gray value of 100
Mat binImg;
threshold(img, binImg, 100, 255, THRESH_BINARY) ;

// find the contours

vector<vector<Point>> contours;

vector<Vec4i> hierarchy;

findContours (binImg, contours, hierarchy, CV_RETR_CCOMP, CV_CHAIN_APPROX_SIMPLE) ;

if (contours.size () <= 0)
{
printf ("no contours found");
return O;
}
// filter the contours
vector<vector<Point>> filteredBlobs;
Mat centers = Mat::zeros (0,2,CV_64FCl);
for(int i = 0; i < contours.size(); i++)
{
// calculate circularity
double area = contourArea (contours[i]);
double arclength = arcLength (contours[i], true);
double circularity = 4 * CV_PI * area / (arclength * arclength);
if (circularity > 0.8)
{
filteredBlobs.push_back (contours[i]);

//calculate center

Moments mu = moments (contours[i], false);

Mat centerpoint = Mat(1l,2,CV_64FCl);
centerpoint.at<double>(i,0) = mu.ml0 / mu.m00; // x-coordinate
centerpoint.at<double>(i,1) = mu.m0l / mu.m00; // y-coordinate

centers.push_back (centerpoint) ;
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if (filteredBlobs.size () <= 0)
{

printf ("no circular blobs found");
return 0;

}
drawContours (resultImg, filteredBlobs, -1, Scalar(0,0,255), CV_FILLED, 8);

imshow ("Blobs", resultImg) ;
waitKey (0) ;
return 0;

MpounTaiite ObHapyxeHne BLOB oHnaiiH: https://riptutorial.com/ru/opencv/topic/6589/
obHapy>xeHune-blob
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rnasa 11: O6HapyXeHne KpoMOoK

CuHTakcuc

« edge = cv2. Canny (n3o0bpaxeHune, nopori, nopor2 [, edge [, apertureSize [, L2gradient]]])
 void Canny (n3obpaxenue InputArray, kpast OutputArray, double threshold1, double
threshold2, int apertureSize = 3, bool L2gradient = false

napameTpbl

obpa3s BxonoHoe nsobpaxeHue

Kpas BbixonHoe n3obpaxeHue

threshold1 Mepsbii nopor ons npouenypbl ructepesmnca

nopor2 BTopoi nopor ons npouenypbl ructepesnca

asme
P P Pasmep anagparmbl ons oneparopa Sobel
avnadpparmbl
. d nar, ykasblBatowuii, cnefyeT nm Ucnosib3oBatb 60Nee TOYHbIA
L2gradient
anropuTM rpagmneHTa n3obpaxeHuns

Examples

Canny anropuTtm

AnropuTtm Canny - 3170 60nee No3aHWIA KpaeBoi AeTekTop, pa3paboTaHHbIl kak npobnema
obpaboTku curHanos. B OpenCV oH BbIBOOUT ABOMYHOE M300paxeHne, obo3HavaroLee
obHapy>XeHHble Kpasi.

Python:

import cv2

import sys

# Load the image file
image = cv2.imread('image.png')

# Check if image was loaded improperly and exit if so
if image is None:
sys.exit ('Failed to load image')
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# Detect edges in the image. The parameters control the thresholds
edges = cv2.Canny (image, 100, 2500, apertureSize=5)

# Display the output in a window
cv2.imshow ('output', edges)
cv2.waitKey ()

Canny Algorithm - C ++

Huxe npuBoantcs ncnonb3oBaHue canny anroputma B ¢ ++. ObpatmuTte BHUMaHue, 41o
n3obpaxeHne cHavana npeobpasyeTcs B n3obpaxeHne B OTTEHKAxX CEporo, 3aTeM rayCCoBCKUiA
PUNbTP NCMONb3YETCA ANS YMEHbLWEHMS WyMa Ha n3obpaxeHnn. 3atem ans obHapyXeHns Kpas
ncnonb3dyetcsa anroputm Canny.

// CannyTutorial.cpp : Defines the entry point for the console application.
// Environment: Visual studio 2015, Windows 10

// Assumptions: Opecv is installed configured in the visual studio project
// Opencv version: OpenCV 3.1

#include "stdafx.h"
#include<opencv2/highgui/highgui.hpp>
#include<opencv2/imgproc/imgproc.hpp>
#include<string>

#include<iostream>

int main ()

//Modified from source:
https://github.com/MicrocontrollersAndMore/OpenCV_3_Windows_10_Installation_Tutorial

cv::Mat imgOriginal; // input image

cv::Mat imgGrayscale; // grayscale of input image
cv::Mat imgBlurred; // intermediate blured image
cv::Mat imgCanny; // Canny edge image

std::cout << "Please enter an image filename : ";

std::string img_addr;
std::cin >> img_addr;

std::cout << "Searching for " + img_addr << std::endl;

imgOriginal = cv::imread (img_addr) ; // open image
if (imgOriginal.empty()) { // 1if unable to open image
std::cout << "error: image not read from file\n\n"; // show error message on
command line
return (0) ; // and exit program
}
cv::cvtColor (imgOriginal, imgGrayscale, CV_BGR2GRAY) ; // convert to grayscale
cv::GaussianBlur (imgGrayscale, // input image
imgBlurred, // output image
cv::Size (5, 5), // smoothing window width and height in pixels
1.5); // sigma value, determines how much the image
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will be blurred

cv::Canny (imgBlurred,
imgCanny,
100, //
200) ;

// Declare windows

// input image
// output image

low threshold

// high threshold

// Note: you can use CV_WINDOW_NORMAL which allows resizing the window

// or CV_WINDOW_AUTOSIZE for a fixed size window matching the resolution of the image

// CV_WINDOW_AUTOSIZE is the default
cv: :namedWindow ("imgOriginal", CV_WINDOW_AUTOSIZE) ;
cv: :namedWindow ("imgCanny", CV_WINDOW_AUTOSIZE) ;

//Show windows

cv::imshow ("imgOriginal", imgOriginal) ;

cv::imshow ("imgCanny", imgCanny) ;

cv::waitKey (0);
return 0;

BbiuucneHue Canny Thresholds

// hold windows open until user presses a key

ABTOMaTUYECKUIA pacHeT HN3KNX N BbICOKMX NOPOros Osisa ornepaunmn Canny B opencv

Canny Edge Bupeo ¢ Beb-kamepbl Capture - Python

import cv2

def canny_webcam() :

"Live capture frames from webcam and show the canny edge image of the captured frames."

cap = cv2.VideoCapture (0)

while True:

ret, frame = cap.read() # ret gets a boolean value. True if reading is successful (I
think). frame 1is an
# uint8 numpy.ndarray
frame = cv2.GaussianBlur (frame, (7, 7), 1.41)
frame = cv2.cvtColor (frame, cv2.COLOR_BGR2GRAY)
edge = cv2.Canny (frame, 25, 75)
cv2.imshow ('Canny Edge', edge)
if cv2.waitKey (20) == ord('qg'): # Introduce 20 milisecond delay. press g to exit.
break
canny_webcam ()
Canny Edge Thresholds npototunupoBaHue ¢ UCNONIb30BaHMEM TpeKb6apoB
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CannyTrackbar function allows for a better understanding of
the mechanisms behind Canny Edge detection algorithm and rapid
prototyping. The example includes basic use case.

2 of the trackbars allow for tuning of the Canny function and
the other 2 help with understanding how basic filtering affects it.

import cv2

def empty_function (*args) :
pass

def CannyTrackbar (img) :
win_name = "CannyTrackbars"

cv2.namedWindow (win_name)
cv2.resizeWindow (win_name, 500,100)

cv2.createTrackbar ("canny_thl", win_name, 0, 255, empty_function)
cv2.createTrackbar ("canny_th2", win_name, 0, 255, empty_function)
cv2.createTrackbar ("blur_size", win_name, 0, 255, empty_function)
cv2.createTrackbar ("blur_amp", win_name, 0, 255, empty_function)

(
(
(
(

while True:

cthl_pos = cv2.getTrackbarPos ("canny_thl", win_name)
cth2_pos = cv2.getTrackbarPos ("canny_th2", win_name)
bsize_pos = cv2.getTrackbarPos ("blur_size", win_name)
bamp_pos = cv2.getTrackbarPos ("blur_amp", win_name)

img_blurred = cv2.GaussianBlur (img.copy (), (trackbar_pos3 * 2 + 1, trackbar_pos3 * 2 +

1), bamp_pos)
canny = cv2.Canny (img_blurred, cthl_pos, cth2_pos)
cv2.imshow (win_name, canny)

key = cv2.waitKey (1) & OxFF
if key == ord("c"):
break

cv2.destroyAllWindows ()
return canny

img = cv2.imread("image. jpg")
canny = CannyTrackbar (img)
cv2.imwrite ("result.jpg", canny)

MpounTaiite ObHapyXeHne KPOMOK OHNawH: https://riptutorial.com/ru/opencv/topic/6099/
0bHapyXeHne-KpoMoK

https://riptutorial.com/ru/home

56


https://riptutorial.com/ru/opencv/topic/6099/%D0%BE%D0%B1%D0%BD%D0%B0%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D1%80%D0%BE%D0%BC%D0%BE%D0%BA
https://riptutorial.com/ru/opencv/topic/6099/%D0%BE%D0%B1%D0%BD%D0%B0%D1%80%D1%83%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BA%D1%80%D0%BE%D0%BC%D0%BE%D0%BA

rnasa 12: O6HapyXeHune ob6beKTa

Examples

CoBMeCcTUMOCTb WWabnoHa ¢ Java

NUcxooHbIin Kop Java

import org.opencv.core.Core;

import org.opencv.core.Core.MinMaxLocResult;
import org.opencv.core.Mat;

import org.opencv.core.Point;

import org.opencv.core.Scalar;

import org.opencv.imgcodecs.Imgcodecs;
import org.opencv.imgproc.Imgproc;

public class TemplateMatching {
public static void main(String[] args) {

System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;

Mat source=null;

Mat template=null;

String filePath="C:\\Users\\mesutpiskin\\Desktop\\Object Detection\\Template
Matching\\Sample Image\\";

//Load image file

source=Imgcodecs.imread (filePath+"kapadokya. jpg") ;

template=Imgcodecs.imread (filePath+"balon. jpg") ;

Mat outputImage=new Mat () ;

int machMethod=Imgproc.TM_CCOEFF;

//Template matching method

Imgproc.matchTemplate (source, template, outputImage, machMethod) ;

MinMaxLocResult mmr = Core.minMaxLoc (outputImage) ;

Point matchLoc=mmr.maxLoc;

//Draw rectangle on result image

Imgproc.rectangle (source, matchLoc, new Point (matchLoc.x + template.cols(),
matchLoc.y + template.rows()), new Scalar (255, 255, 255));

Imgcodecs.imwrite (filePath+"sonuc. jpg", source);
System.out.println ("Complated.");

PE3YJIbTAT
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Resource Image Result Im
MpounTaiite ObHapyxeHne obbekTa oHnawH: https://riptutorial.com/ru/opencv/topic/6735/
obHapyxeHne-ob6bekTa
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CuHTakcuc

1. Gaussian Blur CuHTtakeuc C ++: void GaussianBlur (InputArray src, OutputArray dst,
paamep ksize, double sigmaX, double sigmaY = 0, int borderType = BORDER_DEFAULT)

napameTpbl

MapameTpbl

rayccoBcKoOro nonpob6HoCTM
pa3mbiTUs

BxonoHoe nsobpaxeHue, n3aobpaxeHne MoXeT UMeTb Nntoboe
LICU KONMYECTBO KaHanoB, KOTopble 0bpabaTbiBalOTCS HE3AaBUCUMO, HO
rnybuHa fnonxHa 6biTb cv_su, cv_16U, Cv_16s , CV_32F UM CV_64F .

OCT BbixoaHoe nsobpaxeHne TOro Xe pasmepa n TMna, Yto u src

"ayCCOBCKMi pa3Mep S4pa. ksize.width U ksize.height MOFYT
OT/MyYaTbCs, HoO 06a OHM [ONXHbI ObiTb MOMOXUTENbHLIMM U

ksize
HeYeTHbIMM . /Inn oHM MOryT BbITb HYNISIMK, @ 3aTEM OHU BbIYUCNSIOTCA
N3 CUrMbI *.

sigmaX ["ayccoBckOe cTaHOapTHOE OTK/IOHEHNE SApa B HanpasneHun X.
["ayccoBckoe CTaHOapTHOE OTK/IOHEHME S4pa B HanpaBneHuu Y. ecnu
sigmay PABHO HY/O, OH YCTaHABNNBAETCS PABHbIM sigmax , €CNN 00€e

sigmay CUrMbI SABNISAOTCHA HYNSAMU, OHU BbIYUCNAIOTCH U3 ksize.width U
ksize.height . YTOObl MONHOCTbIO KOHTPONMPOBATL pe3dynbTaTt
HEe3aBUCUMO OT BO3MOXHbIX Oyaywmx Moandukaumin BCen aTom
CEMAHTUKWN, peKoOMeHOyeTCs YKa3aTb BCE ksize , sigmaX U sigmay .

borderType MeTon akCcTpanonaumm nukcenen.

3aMeyaHusd

A He Aymato, 4TO MMEET CMbIC/ NMNOCTaBUTb CUHTAKCUC 1N NapaMeTpbl, XapakKTepHble AN
rayCCoBCKOro pa3mbiTud, B 3TOM MeCTe, NOCKOJIbKY TeMa HaCTOJIbKO WKNPOoKa, 4TO OHA OO0JIXHa
BKJ1lO4AaTb MHOXECTBO OPYrnx npuMmepos
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Examples

CrnaxuBaHue n3o06paxeHnin C UICNOJIb30BaHWEM FrayCCOBCKOro pa3mbiTusi B C
ot

CrnaxuBaHue, TakXe N3BECTHOE Kak pa3MbiThe , SIBNSETCS 0AHOM U3 Hanbonee 4acto
NCMNonb3yeMblx onepaumii 06paboTku N30b6paxxeHni.

Hanbonee 4actoe ncnonb3oBaHne onepauun CriaxnaHus 3akito4aeTcs B YMEHbLUEHUW LyMa
n306paxeHunst Ans nanbHewwen ob6paboTku.

CymeCTByeT MHOXECTBO alropuTMoB A1 BbIMO/THEHUA OI'IGpG.Ll,I/IVI Crna>xmBaHus.

Mbl paccMOTpUM O4MH 13 Hanbonee 4acTo NUCMONb3yeMblX OUNbTPOB AN CMa3biBaHUS
n3obpaxeHusi, FayccoBckum cpunbTp C MCNob30BaHNEM doyHKUMM Bubnmotekn OpenCV
GaussianBlur () . 9TOT OUNIbTP pa3paboTaH cneunanbHO ONS CHATUS BbICOKO4ACTOTHOMO WyMa
n3o06paxxeHuii.

#include <opencv2/opencv.hpp>
#include <iostream>

using namespace std;
using namespace cv;

int main(int argc, char** argv) {
Mat image , blurredImage;

// Load the image file
image = imread(argv[l], CV_LOAD_IMAGE_COLOR) ;

// Report error if image could not be loaded
if (!image.data) {
cout<<"Error loading image" << "\n";
return -1;

}
// Apply the Gaussian Blur filter.
// The Size object determines the size of the filter (the "range" of the blur)

GaussianBlur ( image, blurredImage, Size( 9, 9 ), 1.0);

// Show the blurred image in a named window
imshow ("Blurred Image" , blurredImage);

// Wait indefinitely untill the user presses a key
waitKey (0) ;

return 0;

Ins netanbHOro MatemMaTu4eckoro onpeaeneHns u opyrux TUnos coubTPOB Bbl MOXETE
MPOBEPUTb VCXOAHYIO OOKYMEHTALNIO .
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Thresholding

B Python:

import cv2
image_path= 'd:/contour.png'
img = cv2.imread (image_path)

#display image before thresholding
cv2.imshow ('I am an image display window', img)
cv2.waitKey (0)

#convert image to gray scale - needed for thresholding
img_gray = cv2.cvtColor (img, cv2.COLOR_BGR2GRAY)

#apply threshold to gray image to obtain binary image

threshold=150 #value above which pixel values will be set to max_value
max_value=255 4#value to which pixels above threshold will be set
threshold_stype=cv2.THRESH_BINARY #default threshold method

ret, img_binary = cv2.threshold(img_gray, threshold, max_value, threshold_stype)

#display image after thresholding
cv2.imshow ('image after applying threshold',6 img_binary)
cv2.waitKey (0)

#save the binary image
cv2.imwrite ('d:/binary.png',img_binary)
cv2.destroyAllWindows ()

J.BYCTOPOHHSIS1 ounbTpaums

B nprvnoxeHnsax 06paboTkun n3obpaxxeHnii 4BYCTOPOHHUE OUNbTPbI NPeacTaBnstoT coboi
0CO6bI TUM HENMUHEeWHbIX OUNBTPOB .
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CyLwiecTByeT KOMMPOMUCC MEXAY NOTEPSMU CTPYKTYPbl 1 YAANEHUEM WyMa, NOTOMY HTO
Hambonee NonNynsipHbIM METOLOM YAaNneHUs WyMa SBNSeTCS rayCCoBCKOE pa3MbIiTE, KOTOPOE He
OCO3HAEeT CTPYKTYpPy M3obpaxeHuns; N0O3TOMy OH TakXe yaanset kpas. B 6onbwmHCTBE CnyyYaes
Kpasi coaepXaT LeHHY MHCPOPMALMIO O CLEHE, N Mbl HE XOTUM ee NoTepsiTb. [,BYyCTOPOHHUN
hunbTp 3HAET O CTPYKTYPE CLEHBI M UMEET TEHAEHUMIO AEACTBOBATb KaK KNacCuyeckui
hUNbTP Pa3MbITKS, KOrAa OH HaxoaMTcs Ha obnacTy 6e3 Kpaes; 04HAKO, KOraa OH BUAMT Kpai,
OH MEHSIeT CBOE NOBEAEHMNE; TAK 4YTO pPa3MbiTe He paboTaeT No KpasiM, HO OHO paboTaeT Mo
KpasiM, 4TO 03Ha4aeT, YTO OHU SBNAOTCS PUNbTPaMU, COXPaHSAIOLLLUMU Kpast .

#include <opencv2/opencv.hpp>
#include <iostream>

void main (int argc, char* argv([]) {
if (argc==1) {
std::cout << argv[0] << " <image>" << endl;

return;

cv::Mat image, output;
image = cv::imread(argv([1l]);
if (image.empty ()) {
std::cout << "Unable to load the image: " << argv[l] << endl;

return;

cv::bilateralFilter (image, output, 3, 5, 3);

MpounTaiite ObpaboTka n3o0bpaxeHns oHnarH: https:/riptutorial.com/ru/opencv/topic/2032/
obpaboTka-n3obpaxeHums
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rnaBa 14: OCHOBHbIe CTPYKTYpbI

BctynneHue

B 9TOM pa3sgene paccMaTpuBaloTCs OCHOBHble CTPYKTYpbl OpenCV. CTpyKTypbl, KoTopble ByayT
O6CY)K,D.aTbCF| B 3TOM pa3pgene, 310 pataType , Point , Vec, Size , Rect , Scalar, Ptr U Mat .

Examples

Tun pgaHHbIX

rlpI/IMI/ITVIBHbIMI/I TnnamMm B OpenCV ABNAKTCHA unsigned char, bool, signed char, unsigned short,
signed short, int, float, double . JIOOOW TN gaHHbIX B OpenCV onpenensercs Kak cv_<bit-

depth>{U|S|F}C (<number_of_channels>) '€ U: unsigned, S:signed W F:floating point .

Hanpumep, cv_z2rc2 npenctaenset cobor 32-6MTHyt0, C NNaBatowWwet TOUKON N 2-kaHaNnbHY
CTPYKTYpPY. 1 onpeneneHne 6asoBoro, 04HOro TMna KaHanos

#define CV_8U 0
#define CV_8S 1
#define CV_16U 2
#define CV_16S 3
#define CV_32S 4
#define CV_32F 5
#define CV_64F 6
#define CV_USRTYPE1l 7

,El,pyrme TUNbl ¢ 60nee BbICOKUM KaHanoMm nony4varoT U3 HUX cnegyroumnm onpenenieHnem:

#define CV_MAKETYPE (depth,cn) (CV_MAT_DEPTH (depth) + (((cn)-1) << CV_CN_SHIFT))
Ncnonb3ys 9Ty TUNbl AaHHbIX, MOTYT ObiTb CO34aHbl ApYyrue CTPyKTypbl.

Mar

Mat (Matrix) - 9T0 N-MepHbI MacCuB, KOTOPbIA MOXET UCNONb30BaTbCA A8 XPaHEHUS pPa3/INYHbIX
TUMNOB AaHHbIX, TaKMx kak n3obpaxeHns RGB, HSV nnun oTTeHkn ceporo, BEKTOPbI C peanbHbIMK
WU CNOXHBbIMU 3HAYEeHUSAMK, apyrue matpuupl n 1. .

Mat COOEPXUT Ccnenyrouyto I/IHq)OpMaLI,I/IIO: width , height , type , channels , data , flags , datastart ,
dataend U TAK Oalnee.

OH nmeeT HeCKoNbko MeTon0B, HEKOTOPbIE N3 HUX: create , copyTo , convertTo , isContinious U T.

0.
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CywecTByeT MHOXEeCTBO cnocoboB co3aaHns nepeMeHHorn Mat. PaccMoTpuMm, 4To s Xo4y
co3natb maTtpuuy co 100 ctpokamu, 200 ctonbuamu, Tun CV_32FC3:

int R = 100, C = 200;

Mat ml; ml.create(R,C,CV_32FC3);//creates empty matrix

Mat m2(cv::Size (R, C), CV_32FC3); // creates a matrix with R rows, C columns with data type T
where R and C are integers,

Mat m3(R,C,CV_32FC3); // same as m2

NHnunanmnsaumsa Mat:

Mat ml = Mat::zeros(R,C,CV_32FC3); // This initialized to zeros, you can use one, eye Or
cv::randn etc.
Mat m2 (R,C,CV_32FC3);

for (int i = 0; i < m2.rows; i++)
for (int j = 0; J < m2.cols; Jj++)
for (int k = 0; k < m2.channels(); k++)
m2.at<Vec3f> (i, j) [k] = 0;

//Note that, because m2 is a float type and has 3 channels, we used Vec3f, for more info see
Vec

Mat m3 (3, out, CV_32FCl, cv::Scalar(0));

Vec

vec (Vector) - 370 WwabNoHHbIA WabnoH ONs YACNEHHbIX 3HAaYeHUn. B oTnnume ot c++ vector S, OH
00ObI4HO XPaHUT KOPOTKME BEKTOPbI (BCEro HECKO/IbKO 3/IEMEHTOB).

Cnocob onpeneneHns vec CnenyoWwmii:

typedef Vec<type, channels> Vec< channels>< one char for the type>;

raoe type - OONH N3 uchar, short, int, float, double & CUMBOJIbl N4 Ka>XOgoro tMna -», s, i, £, d
COOTBETCTBEHHO.

Hanpumep, vecsb yka3biBaeT 6€33HAKOBLI BEKTOP CMMBONOB M3 3-X KaHanoB. Kaxablii MHOEKC B
RGB-n3o0bpaxeHun HaxoanuTcs B 3ToM cpopmare.

Mat rgb = imread('path/to/file', CV_LOAD_IMAGE_COLOR) ;

cout << rgb.at<Vec3b>(0,0); //The output is [r g b] values as ASCII character.
// To print integer values of RED value

cout << (int)rgb.at<Vec3b>(0,0)[0]; //The output will be an integer in [0, 255].

B knacce vec onpeneneHsl cneayowme onepartopsbl

vl = v2 + v3
vl = v2 - v3

vl = v2 * scale
vl = scale * v2
vl = -v2

vl += v2 and other augmenting operations
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vl == v2, vl !'= v2

[ns nony4yeHns [ONONHUTENbHON MHApopMaLmmM cM. Cebinky

MpounTtante OCHOBHbIE CTPYKTYPbI OHNaMH: https://riptutorial.com/ru/opencv/topic/9099/
OCHOBHbIE-CTPYKTYpbl
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rnaesa 15: lNoka3atb naobpaxeHme OpenCV

Examples

OCHOBHOe uTeHue 1 oTobpaxeHne nsobpaxeHus

import cv2
image_path= #put your image path here

#use imread() function to read image data to variable img.
img = cv2.imread (image_path)

#display image data in a new window with title 'I am an image display window'
cv2.imshow ('I am an image display window', img)

#wait until user hits any key on keyboard
cv2.waitKey (0)

#close any windows opened by opencv
cv2.destroyAllWindows ()

YTo6bl ynpaBnsiTb pa3aMepoM OkHa Aucnies Ha akpaHe, nobaBbTe cneayowme KoMaHabl nepeq
KoMaHOon cv2.imshow:

window_width=800 #size of the display window on the screen
window_height=600

#open an empty window with a title.
#The flag cv2.WINDOW_NORMAL allows the window to be scaleable.
cv2.namedWindow ('I am an image display window', cv2.WINDOW_NORMAL)

#scale the image display window to desired size
cv2.resizeWindow ('I am an image display window', window_width, window_height)

CM. [0KyMeHThl openCV ans nonyyeHmst 6onee noapobHo nHopMaumm

UteHne MIPEG c IP-Kamepbl

import cv2
import numpy as np
import urllib

stream=urllib.urlopen('http://96.10.1.168/mjpg/video.mjpg")
bytes=""
while True:
bytest+=stream.read (1024)
a = bytes.find('\xff\xd8') # JPEG start
b bytes.find ('"\xff\xd9') # JPEG end
if a!=-1 and b!=-1:
Jjpg = bytes[a:b+2] # actual image
bytes= bytes[b+2:] # other informations
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# decode to colored image ( another option is cv2.IMREAD_GRAYSCALE )
img = cv2.imdecode (np.fromstring (jpg, dtype=np.uint8),cv2.IMREAD_COLOR)
cv2.imshow ('Window name',img) # display image while receiving data
if cv2.waitKey (1) ==27: # i1if user hit esc

exit (0) # exit program

Kax bl spEG HQYMHAETCS C 0xff 0xd8 U 3aKAHYMBAETCH 0xff 0xd9 . Mexuy HAMUN €CTb peaanb||7|

obpaa. MoapobHas nHpopmaumsa B atom oteete SO
MNokasatb nsobpaxeHme OpenCV Java

OcHoBHOE n3obpaxeHne ons YTeHns ns java

import org.opencv.core.Core;
import org.opencv.core.Mat;
import org.opencv.imgcodecs.Imgcodecs;

//Load native library

System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;
//Mat object used to host the image

Mat imageArray;

//Read image file from vile system
imageArray=Imgcodecs.imread ("path/to/image") ;

Ecnun Bbl X0TTE NpocMaTpuBaTbh N300paxXeHns, Bbl HE MOXETEe UCNoNb30oBaTb imshow, noTomy
410 OpenCV-java TakXe He UMeeT 3Toro Metoga. BMecTo aT0ro Bbl MOXETE HanucaTtb

cnenywownm MeTon.

private static BufferedImage ConvertMat2Image (Mat imgContainer({
MatOfByte byteMatData = new MatOfByte();
//image formatting
Imgcodecs.imencode (". jpg", imgContainer,byteMatData);
// Convert to array
byte[] byteArray = byteMatData.toArray();
BufferedImage img= null;
try {
InputStream in = new ByteArrayInputStream(byteArray);
//load image
img= = ImageIO.read(in);
} catch (Exception e) {
e.printStackTrace () ;
return null;
}

return img;

Bbl MOXeTe npocMoTpeTb 06bekT pe3ynbTata B Jframe, Jlabel (3Havok jlabel) n 1. .

MpounTaiite NokasaTtb n306paxeHne OpenCV OHNaWH:
https://riptutorial.com/ru/opencv/topic/3306/nokasaTb-n3obpax eHme-opency
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rnaesa 16: PucosaHue couryp (MUHUSA, KpYr, ...

mt. .)BC ++

BctynneHue

B OpenCV MOXHO p1coBaTb MHOMOYMCIEHHbIE COUTypbl, TAKUE KakK To4YKa, NIMHNS, Kpyr, ... n T. L.

[ns 3anonHeHns urypbl MoXeT 6biTb HeobsizaTenbHo. Cnenyownii kog He TpebyeT

NOSICHEHWIA, KOTOPbIV NOKa3blBaeT, Kak PUCYIOTCS GOUrypbI.

Examples

O6pasew, pucoBaHusi ouryp

#include <opencv2/core/core.hpp>

#include <opencv2/highgui/highgui.hpp>

#include <opencv2/imgproc.hpp> // drawing shapes
#include <iostream>

int main( int argc, char** argv )
{
// First create a black image.
cv::Mat image (500,500, CV_8UC3, cv::Scalar(0,0,0));

// Check if the image is created successfully.

if( !image.data ) {
std::cout << "Could not open or find the image" << std::endl ;
exit (EXIT_FAILURE) ;

S/ H R AR EAAS ( Draw Line ) #####HFHFF AR S AR A FFEFHS
cv::Point pl(100,100), p2(200,100);

cv::Scalar colorLine(0,255,0); // Green
int thicknessLine = 2;

cv::line (image, pl, p2, colorlLine, thicknessLine);

S/ H SRR AR EAASF ( Draw Circle ) #######4HFHFHHFHFHFHFFHIFH
// unfilled circle

cv::Point centerCirclel (250,250);

int radiusCircle = 30;

cv::Scalar colorCirclel (0,0,255);

int thicknessCirclel = 2;

cv::circle (image, centerCirclel, radiusCircle, colorCirclel, thicknessCirclel);
// filled circle

cv::Point centerCircle2 (400,100);
cv::Scalar colorCircle2(0,100,0);
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cv::circle(image, centerCircle2, radiusCircle, colorCircle2, CV_FILLED);

[/ HEHdh AR F AR H AR AFHHF ( Draw Rectangle ) #####fdHdddFhaadafaidas
// unfilled

cv::Point p3(400,400), p4(450,450);

cv::Scalar colorRectanglel (0,0,255);

int thicknessRectanglel = 3;

cv::rectangle (image, p3, p4, colorRectanglel,thicknessRectanglel);
// filled

cv::Point p5(100,400), p6(150,450);

cv::Scalar colorRectangle2 (255,0,255);

cv::rectangle (image, p5, p6, colorRectangle2, CV_FILLED);

[/ #tHdH AR FH S ##HHE ( Draw Shapes on Image ) #########HFH4HHHH4H#44
cv::namedWindow ( "Display window", cv::WINDOW_AUTOSIZE );

cv::imshow( "Display window", image );

cv::waitKey (0);

return 0;

Bbixon
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Display window

OpenCV 3.2 Mac ¢ KOMNUNaTopoM g ++

g++ main2.cpp -o main “pkg-config --cflags --libs opencv’

https://riptutorial.com/ru/home

70


https://i.stack.imgur.com/CPoaY.png
https://riptutorial.com/ru/opencv/topic/9749/%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%B8%D0%B3%D1%83%D1%80--%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F--%D0%BA%D1%80%D1%83%D0%B3------%D0%B8-%D1%82--%D0%B4---%D0%B2-c-plusplus
https://riptutorial.com/ru/opencv/topic/9749/%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%B8%D0%B3%D1%83%D1%80--%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F--%D0%BA%D1%80%D1%83%D0%B3------%D0%B8-%D1%82--%D0%B4---%D0%B2-c-plusplus
https://riptutorial.com/ru/opencv/topic/9749/%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%B8%D0%B3%D1%83%D1%80--%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F--%D0%BA%D1%80%D1%83%D0%B3------%D0%B8-%D1%82--%D0%B4---%D0%B2-c-plusplus
https://riptutorial.com/ru/opencv/topic/9749/%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%B8%D0%B3%D1%83%D1%80--%D0%BB%D0%B8%D0%BD%D0%B8%D1%8F--%D0%BA%D1%80%D1%83%D0%B3------%D0%B8-%D1%82--%D0%B4---%D0%B2-c-plusplus

rnasa 17: COopka n KOMMUASILUS OpeNCV
3.1.0-dev gna Python2 B Windows ¢
ucnonbsoBaHmem CMake un Visual Studio

3aMmedyaHus

CospaHne 1 KOMMUASIUUS opency 3.1.0-dev ANS NONYYEHUS [OCTyNa K HECBOOOAHBIM MOAYNSAM
MOXXET CTaTb ro/IOBHOM BONbIO ANs HEKOTOPbLIX Ntoaei, ocobeHHo Ha Windows-mawunHe. B
oTnnyme ot Ubuntu, HacTporika opencv ans Windows 3aHMMaeT HEKOTOPOE BPeEMS 1 TpebyeT
yCTaHOBKW HECKONbKMX 3aBucumocTein pf nepen cOopKor 1 KOMIUASILMEN.

npOFpaMMbI, KOTOpbl€ Bbl OOJTIXHbI CKa4aTb U YCTAHOBUTDb, NpeXne 4em natn ganbue Ha nobom
arane, cnegywouue:

1. Python 2.7 x nnn Python 3.xx
2. CMake

Ecnu Bbl cobupaetechb 3arpy3utb Python gns Win32, Bbl TakXe [ONMXHbI ckayaTb CMake
Ans Win32, paxe ecnu Bbl ucnonb3ayete 64-06MTHYIO MaLLUUHY.

PekomeHpyetcs 3arpyxarb 32-6UTHble NPOrpaMMmbl, NOTOMY 4TO HEKOTOpble 6UbGNMOTEKM
Python nopaepXuBarTCs TONbKO ANs 32-pa3psaHbIX MaLLMH, NO3TOMY, YTOObI He 60ATbCA
HenpusTHOCTE!, NPOCTO yCTaHOBUTE BCe B 32-pa3psiAHOW BepCcUW.

3. CoobwecTso Visual Studio 2013
4. Numpy ons Python2.7 Win32

Mocne ycTaHOBKM BCEX BblleyKa3aHHbIX 3aBUCUMOCTEN repesarpy3uTe KOMNbIOTEP, U Bbl
OyneTe rotToBbl NEPENTU K CNeyOWeMy Wwary.

LWar 2:

Ecnu Bbl He sIBNsSieTeCb TEM YENOBEKOM, KOTOPbI NPeanoymTaeT YyitaTb, Bbl MOXETE
NOCMOTPETb 3TOT y4ebHuk . YyebHoe nocobue nepeHeceT Bac 0TCloa [0 KOHLA 3Toi
LOKYMEHTauum.

Bam Hy>xHo ByneTt nonyuynTtb opencv u opencv_contrib n3 github . Bel MoXxeTe HaiiTh oba:

1. OpenCV
2. opencv_contrib
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CospanTe katanor ¢ UMeHeM opencv-3.1.0, raoe B 3TOM OMPEKTOpE Bbl CO34aaunTE ele aBa
Katanora ons c6opku v 0avH AN UCTO4HUKOB . [ocne n3sneyveHns Bbl 3arpysvTe asa
3arpy>XeHHbIX zip-goainna B UCXOL4HbINA dparn.

Hanpumep, Baw katanor opencv-3.1.0 HaxoauTtcs B aucke C, noaToMmy y Bac bynet Tpu nyTtu:

1.C:\OpenCV*3.l.O
2.C:\opencv—3.1.0\build

3.C:\opeHCV73.l.O\sources

TpeTuid kaTanor 6yaneT conepxatb ABa nyTu:

1.C:\opencv—3.1.0\sources\opencv

2.C:\opencva.l.O\sources\opencv_contrib

Tenepb 3TO AenaeTcsa ¢ NOAroTtoBKow. [laBanute coenaemM HeKOTopble Nose3Hble BeLUU.

LWar 3:

3anyctute CMake kak agMuHucTpatop. [1osBuTcs okHo, NoAobHOE 3TOMy, 1 BaM HyXHO ByneTt
npenocTaBnTb ABa Katanora Ans UCTOYHMKOB, @ APYroi - ons Toro, rae 6yneTt CKOMNUIMPOBaH
opencv. Hnxe nsobpaxeHne MOXeET NOMOYb Bam nyylle, YEM CoBa.
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CMake 3.6.0 - C:/opencv-3.1.0/build

File Tocls Opticns  Help

Where is the source code: |C:,.’upencv—3. 1.0/sources fopency|

Where to build the binaries: | C:jopency-3. 1.0,/build

Search: | [ ] Grouped [ ] Advanced 5P Add Entr

Mame Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure Generate Current Generator: None

3artem HaxmuTe configure, n Bam byneT NpeanoXxeHo NPenocTaBnTb FreHepaTopsbl; T.e.
cocTaBuTenen; ans opencv. Bol ONXHbBI NPefOoCTaBUTb cl.exe PACMNONOXEHHYIO B Microsoft
Visual Studio 2013. HaxXMnTe « c1.exe COOCTBEHHbIE FeHepaTopbl», N MOSBUTCS BCM/blBAtOLEE
OKHO, Nofob6HOE crneayowemy:

MyTn 6ynyT BbIFrNSA€Tb MPUMEPHO TaK: C:/Program Files (x86)/Microsoft Visual Studio
12.0/VC/bin/cl.exe . YKAXUTE CBON NyTb ang nonent C n C ++. Haxmute «[ 0T0BO» 1 NOog0OXAUTE,
noka He 6yaeT BbiNONHEHA HacTpoiika. Ecnv Bbl NpaBnibHO BLINOMHUAW BCE Npeaplaylme warw,
Bbl LOXHbI MONYYNTb HYNEBbIE OWNOKMN.
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Compilers

C It Visual Studio 12.0/VCjbin/d.exe |...| C++ Ft Visual Studio 12.0/VC/bin/d.exe | ..

Fortran || |

Mocne 3aBepweHnst HacTpoiiku CMake Bbl yBUANTE HOBbIE SNEMEHTHI, NMOSBNSIOWNECS B OKHE
CMake, koTOpble BblAeNeHbl KpacHbIM LIBETOM. DTO ByAeT 4To-TO BpoAe:
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CMake 3.6.0 - C:/opencv-3.1.0/build

File Tools Options Help

Where is the source code: |C:,|"openc1.r—3. 1.0/sourcesfopency

Where to build the binaries: | C:jopency-3. 1.0,/build
Search: | [ ] Grouped [ ] Advanced | 5P Add Entr

Marme Yalue

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure | Generate | CurrentGenerator: Visual Studio 12 2013
Documentation:

Doxygen: HO

PlantlUML: o

Tests and samples:

Testa: YES

Performance tests: YES

C/CH Examples: HO
Install path: C:/fopencv-3.1_0/build/install
cveonfig.h is in: C:/fopencv-3_.1_0/build

Configuring done
L4

MpoBepbTe cOOPKN, KOTOPbIE BaM HYXHbI, WENKHYB ManeHbKyto KBaapaTtHyto kopobky. Hanante
CTPOKY OPENCV_EXTRA_MODULES_PATH WM OPENCV_EXTRA_MODULES_PATH KaTaJIor MoAynemn B opencv_contrib

B Katanore M"CTO4HMKOB.

QOPEMCY_EXTRA_MODULES_PATH C:fopencv-3.1.0/sources/opencv_contrib/maodules
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Mocne Toro, Kak Bbl 3aKOHYMTE BCE, HTO BaM HY>XHO, U yKaXnTe nyTb ANS OOMONHUTENbHbIX
MoAyNen, HaxMuTe KHomnky configure ewe pas ons obHoBneHus. PaHee BblaeneHHbIe CTPOKM
6onbwe He byayT BblAeNEHbI, a HOBble MNONS 6yayT BblAENEHbI KPACHbIM LIBETOM.

CMake 3.6.0 - C:/opencv-3.1.0/build

File Tools Opticns Help

Where is the source code: |C:,.’upencv—3. 1.0/sourcesfopency

Where to build the binaries: | C:jopency-3. 1.0,/build

Search: | [ ] Grouped [ ] Advanced | o8 Add Entr

Mame Walue

Press Configure to update and display new values in red, then press Generate to generate selected build files.

| Configure | | Generate | Current Generator: Visual Studio 12 2013
Documentation:
Doxygen: HO
PlantUML: NO

Tests and samples:

Testa: YES

Ferformance tests: YES

C/CH Examples: YES
Install path: C:fopencv-3_.1_0/build/inatall
cveconfig.h is in: C:/fopencv-3_.1_0/build

Configuring done
£

Takxe yctaHoBUTE (paxku ANs Toro, YT0 BaM HY>XHO MOCTPOUTD.

Y6ennTtechb , yto BUILD_opencv_contrib_world n BUILD_opencv_world oba
6eCKOHTPONbHO. BeposaTHO, eCcTb owmnbka, Npyn KOTOPOI MponcxoamT ownbka, Koraa
Kakom-nmbo M3 nocnenHux npoBepseTCs.

B koHUe aToro wara HaxmuTte « Co3aaTtbh», 1 Bbl coenaete 310 ¢ nomowbto CMake, v Bbl
MOXXEeTe 3aKpbiTb ero. Ecnu owmnbok HET, Bbl M0/1yHNTE COOBLEHNE B KOHLIE HUXKHEV NaHenu, B
koTopom rosopurcs, 470 Generating done .

https://riptutorial.com/ru/home 76


http://i.stack.imgur.com/7umpI.png

CMake 3.6.0 - C:/opencv-3.1.0/build

File Toocls Options Help

Where is the source code: |C:,|’npencv—3. 1.0/sourcesfopency

Where to build the binaries: | C: fopency-3.1.0/build

Search: | [] Grouped [ ] advanced | 8P Add Entr

Mame Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

| Configure | | Generate | Current Generator: Visual Studio 12 2013
Doxygen: NO
PlantlUML: NO

Test=s and samples:

Testa: YES

Performance tests: YES

C/CH Examples: YES
Install path: C:/fopencv-3_.1_0/build/finatall
cveonfig.h is in: C:/fopencv-3_1_0/build

Configuring done
Generating done

L4

Lar 4:

OTkpoiiTe kaTtanor cbopku, pacnonioXeHHblh B opencv-3.1.0, 1 Bbl HanOeTe B HEM MHOXECTBO
HOBbIX NANoK 1 ¢parinos. ATo bbina Nnyctas nanka B HaYane aToro npouecca.

Bbl 6ynete nMeTb 4en0 TONbKO C PaifioM opencv.sin U HAYErO HE AenaeTte ¢ ocTabHbIMU
goannamun. OTKponTE 3TOT haln C Bepcuen, KoTopas Ucrnonb3oBanachb Npu KOMNMASALMK B
CMake Ha npefblayleMm ware. 310 AONIXKEH ObITh Visual Microsoft 2013 .
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Marme Date modified Type Size

sarmples T/30/2016 8:52 PM File folder

test-reports 7/30/2016 8:38 PM File folder

unix-install 7/30/2016 8:46 PM File folder

win-install 7/30/2016 8:46 PM File folder
[ ALL_BUILD.vexproj 7/30/2016 8:52 PM VC++ Project 83 KB
EJ ALL_BUILD.vcxproj filters 7/30/2016 8:32 PM VC++ Project Filte... 1KE
D cmake_install.cmake 7/30/2016 8:52 PM CMAKE File TKE
D cmake_uninstall.cmake 7/30/2016 8:33 PM CMAKE File 2 KB
D CMakeCache.tet T/30/2016 B:46 PM Text Document 244 KB
D CMakeVars.bet 7/30/2016 8:46 PM Text Document 407 KB
D CPackConfig.cmake 7/30/2016 8:46 PM CMAKE File 10KE
D CPackSourceConfig.crmake 73072016 B:46 PM CMAKE File 10 KB
D CTestTestfile.cmake 7/30/2016 8:52 PM CMAKE File TKE
B custom_hal.hpp T/30/2016 8:33 PM C/C++ Header 1KE
B cvconfigh 7/30/2016 8:38 PM C/C++ Header 5KE
] INSTALL.vexproj 7/30/2016 8:52 PM VC++ Project TEKB
Bl INSTALL.vexproj filters T/30/2016 8:52 PM YC++ Project Filte... 1EKE
fd OpenCV.sin 7/30/2016 8:53 PM Microsoft Visual 5... Q43 KE
] cpency_modules.vexproj T/30/2016 8:52 PM YC++ Project 28 KB
Bl opency_modules.voxproi.filters 7/30/2016 8:52 PM VC++ Project Filte.., 1KE
] opencv_perf_tests.vexproj 7/30/2016 8:52 PM YWC++ Project 24 KB
EJ ocpency_perf_tests.vexproj filters 7/30/2016 8:32 PM YC++ Project Filte... 1KB
Bl opency_tests.voxproj 7/30/2016 8:32 PM WiC++ Project 26 KB
Bl opency_tests.voxproj filters 7/30/2016 8:52 PM VC++ Project Filte... 1KE
D OpenCVConfig.crake 7/30/2016 8:46 PM CMAKE File 19 KB
D OpenCVConfig-version.cmake 7/30/2016 8:38 PM CMAKE File 1KE
D OpenCVMeodules.crmake T/30/2016 8:53 PM CMAKE File 47 KE
[®| PACKAGE.vexproj 7/30/2016 8:52 PM VC++ Project TKB
e e T ol - P TN E 0.ET AR W Pleoiooe Ml 1 wn

Koraa Bkl otkpoete gpaiin .sin, 6yaste TeprnennBsbl, Tak Kak TpebyeTcsi Bpemsl, HTobbl
noaroToBuTb BCe A/15 cTpoutenberea. Koraa Ready ycTon4me (HEe MEHSETCS), Bbl MOXETE HavyaTb
CTPOUTbL CBOW Lienn. HayHnTe cTponTenbCcTBO, NPOHYMEPOBAHHOE HA N3006paXeHnn HUXe.
Takxe ybeanTech, Y4TO solution Configuration - Release NOt Debug .
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w OpenCV - Microsoft Visual Studio

FILE EDIT WIEW PROJECT BUILD DEBUG  TEAM  TOOLS  TEST  AMALYZE  WINDOW  HELP

B-20l P Local Windows Debugger - Release Win32 - o
f
3
&
=
g
=3
=]
B
2
Output
Show output from: - ia
Error List
Ready

LWar 5:

Mo 3aBepweHUN NOCTPOEHNS BaM HyXXHO ByAeT cCKonMpoBaTb 1 BCTaBMTb Napy ¢pannos n3
katanora cbopku B KaTanor eython27 .

Hangute ann cvz.pyd M CKOMUPYNTE €ro B KATANOr site-packages B Python27 . cv2.pyd AOJIXEH
NMPUCYTCTBOBATb B C:\opencv-3.1.0\build\lib\Release . [10CNI€ 3TOr0 CKOMMPYMNTE TONBKO oarbl
.dIl BHYTpM c:\opencv-3.1.0\build\bin\Release B POANTENbCKUIA KATANOr Python27 B 3TOM MECTE

C:\Python27 .

B KOHLe 3TOro wara nepesarpysunte KOMMboTep.
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MNMpoBepka:

OTtkpoitte IDLE n BHYTpM 0b6ono4kn obonoyku Python:

>>> import cv2
>>> print cv2.__ _version_
3.1.0-dev

E. python 2.7.11 Shell

File Edit Shell Debug Options Window Help

Python 2.7.11 (v2.7.11:6dlb6a68f775, Dec 5 2015, 20:32:19) [MSC v.1500 32 bit =
(Intel)] on win32

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

Frx lmport ov2

Frx print ovl. wversion

3.1.0-dev

=

-

GUIE: OM (GT4) Ln: & Cok4d

Examples
UreHne nsobpaxeHns n npeobpasoBaHue B OTTEHKU CEpOro

import cv2
import numpy as np

img = cv2.imread('<your_image>")
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gray = cv2.cvtColor (img, cv2.COLOR_BGR2GRAY)

cv2.imshow ('image', img)
cv2.imshow ('gray', gray)

cv2.waitKey (0)
cv2.destroyAllWindows ()

MpounTainte Cbopka n komnunsumsa opencv 3.1.0-dev gns Python2 B Windows ¢
ncrnionb3osaHnem CMake n Visual Studio oHnaiH: https://riptutorial.com/ru/opencv/topic/6100/
cbopka-n-komnunsums-opencv-3-1-0-dev-gns-python2-s-windows-c-ncnonb3oBaHnemM-cmake-u-
visual-studio
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rnasa 18: Co3naHue Bnaeo

BctynneHue

Bcsiknii pas, korga Bbl paboTaeTte ¢ BUAEONOTOKaMN, Bbl MOXETE B KOHEYHOM UTOre 3aXoTeTb
COXpaHuUTb pe3ynbTat 06paboTkm nsobpaxxeHns B BUOE HOBOro Buaeodpaina. [ns npocTbix
BNAEO0BbIXOO0B Bbl MOXETE UCNONb30BaTh BCTPOEHHbIN Knacc VideoWriter OpenCV,
npegHasHayYeHHbIn ons atoro. lNonesHo paccMoTpeTb HEKOTOPbIE KOHLENUUN Nnepes nx
NCNONb30BaHNEM. DTN NOHATUS NPEACTaBNSAT coboi Koaek, T.e. aekomep n FourCC (
4eTbIPEXCUMBO/bHbIN KOA).

Examples

CospaHue BuAeo ¢ nomolbio OpenCV (Java)

VideoWriter videoWriter;
videoWriter = new VideoWriter (outputFile, VideoWriter.fourcc('x', '2','6','4"),
fps, frameSize, isRGB);
//We have stated that we will use x264 as codec with FourCC
//For writing, we add the following method and it will write the image we give as parameter in
this call.
public void Write (Mat frame) {
if (videoWriter.isOpened ()==false) {
videoWriter.release () ;
throw new IllegalArgumentException ("Video Writer Exception: VideoWriter not
opened, "
+ "check parameters.");
}
//Write video
videoWriter.write (frame) ;

//With Video Capture for example, we can read images from the camera and write the same video

VideoCapture videoCapture = new VideoCapture (0);
Size frameSize = new Size((int) videoCapture.get (Videoio.CAP_PROP_FRAME_WIDTH), (int)
videoCapture.get (Videoio.CAP_PROP_FRAME_HEIGHT)) ;
VideoWriter videoWriter = new VideoWriter ("test.avi", VideoWriter.fourcc('x', '2','6','4"),
videoCapture.get (Videoio.CAP_PROP_FPS), frameSize, true);
while (videoCapture.read(mat)) {
videoWriter.write (mat) ;

}

videoCapture.release();

videoWriter.release () ;

Mpountante CosgaHue Bnaeo oHnamH: https://riptutorial.com/ru/opencv/topic/9196/co3naHune-
BMIEO
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rnaBa 19: YctaHoBka OpenCV

BctynneHue

YctaHoBska OpenCV B Linux, Mac OS n Windows

Examples

YcrtaHoBka OpenCV Ha Ubuntu
Cchblnka NcTo4HmKa
OTKpoiTe TepMMHAnN 1 HanMWMTe cneanyrowmne KoMaHabl.

1-O6HoBNeHne n 0OHOBNEHME nakeTa Bawen cuctemsl ubuntu:

sudo su

sudo apt—get -y update

sudo apt-—-get -y upgrade

sudo apt-get -y dist-upgrade

sudo apt—-get -y autoremove

2-YcTaHoBKa 3aBUCUMOCTEN:

sudo apt-get install libopencv-dev

3-Build Tools gna OpenCV VcxogHbin KoA:

sudo apt-get install build-essential checkinstall cmake pkg-config

4-rpacpuyeckme 6ubnnotekn eBoga-ebioaa ans OpenCV:

sudo apt-get install libtiff5-dev libjpeg-dev libjasper-dev libpngl2-dev zliblg-dev

libopenexr—-dev libgdal-dev

5-snpeo-6nbnnoTteku BBoaa-sbieoga ans OpenCV:

sudo apt-get install libavcodec-dev libavformat-dev libmp3lame-dev libswscale-dev
1libdcl1394-22-dev libxine2-dev libgstreamer(0.10-dev libgstreamer-plugins-base0.10-dev libv4l-

dev v4l-utils libfaac-dev libopencore-—amrnb-dev libopencore-amrwb-dev libtheora-dev libvorbis-

dev libxvidcore-dev 1libx264-dev x264 yasm
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BubnnoTekn 6-napannennama n nuHekHon anrebpsbi:

sudo apt-get install libtbb-dev libeigen3-dev

7-rpadpuyeckne 6GubNMoTeKN NONb30BATENLCKOrO NHTEpPerica:

sudo apt-get install libgt4-dev libgtk2.0-dev gt5-default

sudo apt-get install libvtk6-dev

8-Java YcTaHoBka:

sudo apt-get install ant default-jdk

9-Python YcTtaHoska:

sudo apt-get install python-dev python-tk python-numpy python3-dev python3-tk python3-numpy

python-matplotlib
sudo apt-get install python-opencv

sudo apt-get install doxygen

10-3arpy3ntb ncxodHbii kog OPENCV ot Github:

wget https://github.com/opencv/opencv/archive/3.2.0.zip

11-Decompress OPENCYV [1o4ToBbI MHOEKC:

unzip 3.2.0.zip

12-Ypanntb dpann OPENCV Zip:

rm 3.2.0.zip

13-Build OPENCV:

mv opencv-3.2.0 opencv
cd opencv
mkdir build

cd build

cmake -D CMAKE_BUILD_TYPE=RELEASE -D CMAKE_INSTALL_PREFIX=/usr/local -D WITH_TBB=ON -D
BUILD_NEW_PYTHON_SUPPORT=ON -D WITH_V4L=ON -D INSTALL_C_EXAMPLES=ON -D

INSTALL_PYTHON_EXAMPLES=ON -D BUILD_DOC=ON -D BULD_EXAMPLES=0ON
-D WITH_EIGEN=ON -D FORCE_VTK=TRUE -D WITH_VTK=ON ..

make -3j4

-D WITH_QT=ON

-D WITH_OPENGL=ON
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sudo make install

sudo sh -c 'echo "/usr/local/lib" > /etc/ld.so.conf.d/opencv.conf'

sudo ldconfig

14-Finished lNposepbTe Homep Bepcum OpenCV:

pkg-configll—modversion opencwv

pkg-configl—-lcflags opencv

[MpounTtante YcraHoBka OpenCV oHnarH: https://riptutorial.com/ru/opencv/topic/8934/ycTtaHoBKa-
opencv
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rnasa 20: PyHKUUM puCcoBaHUSA B Java

Examples

HapucoBatb NpsiMOyronbHUK Ha N306paxeHun

public class DrawRectangle {

public static void main(String[] args) {

//Load native library

System.loadLibrary (Core.NATIVE_LIBRARY_NAME) ;

//image container object

Mat goruntuDizisi=new Mat () ;

//Read image in file system

goruntuDizisi=Imgcodecs.imread ("C:\\image. jpg");

//Draw rectangle

//Parameters: mat object for drawing, point coordinates (x1,yl,x2,y2) and color BGR

Imgproc.rectangle (goruntuDizisi, new Point (10,100), new Point (100,200),new
Scalar(76,255,0));

Imgcodecs.imwrite ("C:\\Yeni_kiz_kulesi.jpg", goruntuDizisi);

System.out.println ("Writed");

}

[MpounTante dyHKUMM pucoBaHMS B Java oHnamH: https://riptutorial.com/ru/opencv/topic/6153/
OYyHKUMN-PUCOBAHNSA-B-java
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