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1   

OpenCV ѿҩⱳ ̆ ̆ ԅ ΐ ῏

̆ ΐ ѿ ⱬȂ ӥᵬ OpenCVҬ

Ҭ ̆ ᶛ ҹ C/C++ Ҍ

̆ ₮ ̆ ₮ Ҍ ᵥ ‗Ȃ C/C++ Ҍ ̆ ᶏ OpenCV

ᴪ ̆ ⱬȂ 

ѿ Ҭ̆ ׃ ѿ֓ ̆ ѿҩ

ԅ Ȃ ₮ ̆ ץ ̆ ᵥ ‗Ȃ 

1.1  

ѿҩ ȁ ҈ Ȃῒ  1.1

Ȃ 

 

 

 

a.cpp 

a.obj opencv_core.lib 

 

 

b.cpp 

b.obj 

 

main.exe 
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 1.1  

1.2 ָӇ  

̂edit̃ף Ώף ̆ ѿ Ȃᵰ ᴋץ ѿҩ

ף ΏȂᵰ ᶏץ Windows ľ Ԋ Ŀ Ώף Ӟ̆ ᶏץ

Notepad++̆ Visual Studio ᶫ Ȃ 

 

 1.2 ᶕ Windows Ԑ ש  

ᶏץ Ԋ ᴆ ף ̆p Ԋ ᴆ ⱳ Ȃ

֦̆ ꜚ ⱳ Ȃ ץ ᶏץ ῒזⱳ ү ̆

Notepad++̂  1.3̃ Ȃ 

 

 1.3 ᶕ Notepad++ ᴌ ש  

1.3 ָӇ  

̂compilẽ ̂ C++ ̃Ώ ף ̆

ᴆȂ ᴆ ף ̂ Ҭ ץ̃ ף

ᶏ Ȃ ̂compiler̃ ѿ ᴆȂ

̆ WindowsҊ Ὲ cl.exĕ LinuxҊ gcc g++Ȃ פ
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Ҋᶏ cl.exe hello.cpp ף ̆  1.4 Ȃ ̆ ⌠

ᴆ hello.obj̆  1.5 Ȃ 

 

ת 1.4  Ґᶕ cl.exe hello.cpp  

 

 1.5 Ї hello.obj ᴌ 

1.4 ָӇ  

̂link̃ ҩ ᴆ ץ̆ ᴆ ᴆ̂ ȁ

ꜚ ̃ Ȃ ̂linker̃ ѿ ᴆȂ

WindowsҊ link.exĕ LinuxҊ ld Ȃ 

WindowsҊ ᶏץ link.exe ╠ hello.obj ҹ ᴆȂ

פ Ҋ  1.6 Ȃ ̆ ᴆ̆  1.7 Ȃ 

 

 1.6 ת Ґᶕ link.exe hello.obj  

 

 1.7 Ї hello.exe ᴌ 

1.5 ָӇ  

̂ruñ ̆ ױ Windows ₯ exe

̆ ᶏץ ῀ CPU Ȃ Ӟױ ץ פ Ҭ ῀
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ᴆ ̆  1.8 Ȃ 

 

ת 1.8  Ҳ hello.exeЇ װ └ └ ‼ ₴ ɼ 

1.6 Visual C++ ָӇ 

╠ ׃ ̆ ץ ⌠ѿҩ ̔ -> -> -> Ȃ

ΐᵣ ̆ ҩ ᵰ̔ 

1. Ԋ ᴆ̆ ף ̆ Ḡ ̕ 

פ .2 Ҋ ̆ ף ̆ ᴆ̕ 

פ .3 Ҋ ̆ ᴆ ̆ ̕ 

פ .4 Ҋ̆ Windows Ҭ ̆ Ȃ 

ᵰ ѿҩ ף ᴆ̆ ҉ ҩ Ȃp

ᵰ ₃ ҩ ₃ ҩ ᴆ̆ ῒז ᴆ ꜛ̆ ҉ ҩ

̆ᴪ ֲ Ȃ 

̂Integrated Development Environment̆ IDẼ ץ ꜛᵰ

Ȃ IDE Ὲ Visual Studiŏ Visual C++̆

Visual C# ̆ῒז EclipseȁNetBeansȁDelphi Ȃ ױ VC

Ҍ ѿ ̆ӞҌ ̆ ѿҩ IDEȂ 

IDEѿ ȂIDE ѿ ԅ └̆

֦ȁ ꜚ ȁ ꜚ ῃ Ḃ ⱳ ȂIDE ᶫү

ΐ̆  1.9ȁ  1.10  1.11 Ȃ 

ᵰ ₯ IDEҬ ľ ̂build Ŀ̃ ̂  1.11̃ ̆ ₯ ľ

̂build Ŀ̃Ҭ ľ ̂build project̃ Ŀ̆ Ӈ IDEᴪ cl.exe

link.exe Ȃ ᵰ Ҋ̆ ᴪ

̂debugger Ȃ̃IDEᴪ ̆ ≢ Ȃ 
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 1.9 Visual Stdio  

 

 1.10 Visual StdioҲ  

 

 1.11 Visual StdioҲ  

1.7 ᴆ 

Ҭ̆ ף №̆ № ѿҩ

ᴆҬ̆ Ҍ ף ѿҩ ᴆҬȂ ѿҩ ᶛ ̔ Ҭ

ңҩ₱ main() foo()Ȃmain()₱ ᵝԍ main.cpp̆ foo()₱ ᵝԍ foo.cpp̆

main()₱ Ҭ foo()₱ Ȃ ̆ ԍ ҩ ᴆ ̆

ץ main.cpp ̆ Ҍ foo()₱ ץ foo() ̆

ᴆ ꜛȂӞ ̆  ̔פ

cl.exe /c main.cpp 

̆ Ҍ foo ̂ ҹ foo ѿҩ ᴆ foo.cpp

Ҭ̃̆ Ṣꜛ ᴆҬ ₱ ∞ Ȃ main.cpp ̆Ҍᴪ

foo.cpp ᴆ̆ ᴪ main.cpp foo.ĥ ҹ foo.h includẽ ᴆȂ ᴆ

ᵬ  1.1 Ȃ 
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 1.12 main.cpp Ї ⌐ ᴌҲ foo()⃰ main.cppҲ

foo()  

1.8 ᴆ 

ᴆҬ ѿ ↓ Ȃᶛ ҉ѿ ᶛ Ҭ̆foo.cpp ᴆҬ

ԅ foo()₱ ̆ Ẋױ foo()₱ ₱ ̆ ױ foo()

₱ ᶫ ᶏ ̆ᵖ Ҍ ⌠ ף Ȃҹԅ ⌠ ѿ ̆

ױ ץ foo.cpp ᴆ̂  1.13̃ ̆ ᴆ ԋ └ ̆ ᴆҬ

Ҍ⌠ ף Ȃ ᴆ ≢ ̆ Ҍ ױז̆

ῒז ᶫ Ⱶ ף Ȃ 

ᶏ ᴆ Ҍֽֽ ף Ḡ ᶏ̆ ᴆ ⁞ץ

̆ Ȃ ᴆ ⌠ Ҭ̆ ң ̆ѿ

̆ ѿ ꜚ Ȃ ԅ ῏ԍ ᴆ ̆

῏ ̆Ῥ Ҍ № ӊױ Ȃ 

#include "foo.h" 

int main() 

{ 

    int i=foo(3,4); 

    return i; 

} 

#include "foo.h" 

int foo(int i, int j) 

{ 

    …… 

} 

int foo(int i, int j); 

1. foo()₱

Ӈ̙ 

2. ₱ int 

foo(int i, int j)̆ ᵰ

҉ Ȃ 

main.cpp 

foo.h 

foo.cpp 
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main.cpp 

 

foo.lib main.obj 

main.exe 

 

 

foo.cpp 

 

foo.obj 

  

 

 1.13 ԑ ┼ ᴌЇ ҅ ∆ Ѓ Є 

1.9 OpenCV ָӇ 

OpenCVῒ ѿ C C++ ף ᴆ̆ ֓ ף ᴆҬ

ԅ Ȃᶛ C ₱ cvCanny() ԅ Canny

Ȃ ץ ֓ ף ⱴ⌠ ױ ᴆ Ҭ̆ Ҍ Ῥ

Ώף Canny ̆Ӟ Ҍ ľ ĿȂ 

ԍ OpenCVҬ ף ᴆ ̆ ⱳ ̆ ֓ ᴆ№⌠ ҩ

Ҭ̔coreȁimgprocȁhighgui Ȃ ҩ Ҭ ᴆ ѿҩ ᴆ

̂ opencv_core.libȁopencv_imgproc.libȁopencv_highgui.lib ̃̆ ᶏ ̆

ֽ ᴆ ⱴ⌠ Ҭ ҍ̆ ᴆѿ

↕ Ȃ 
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1.10 ָӇ פ  

C/C++ Ҭ main₱ ̆ argc̆ argv̆ Ҋ̔  

int main(int argc, char** argv)  

 

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

҉ ף Ҭ̆argc פ ῀ ҩ ץ̂ № ̃̆ argvҬ

Ữԅ פ ȂẊ ᵰ hello.exĕ פ

̂  1.14Ȃ ᾢ פ Ҋ  cd פ ῀⌠ hello.exe ᴆ ̃̆

 ҹ̔פ

hello.exe Shiqi Yu  

Ӈ ărgc ṿ  3 ărgv[0] "hello.exe"̆ argv[1] "Shiqi"̆ argv[2] "Yu"Ȃ 

 

 1.14 ᶕ ת  

Ҋ argc argv ᶏ ̔  

#include <stdio.h>  

int main(int argc, char ** argv)  

{  

    int i;  

    for (i=0; i < argc; i++)  

        printf("Argument %d is %s. \ n", i, argv[i]);  

    return 0;  

}  

Ẋ ҉ ף ҹ hello.exĕ Ӈ   

hello.exe a b c d e  

http://www.opencv.org.cn/index.php/Image:Hello-argc-argv.png
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⌠  

Argument 0 is hello.exe.  

Argument 1 is a.  

Argument 2 is b.  

Argument 3 is c.  

Argument 4 is d.  

Argument 5 is e.  

  

hello.exe lena.jpg  

⌠  

Argument 0 is hello.exe.  

Argument 1 is lena.jpg.  

1.11  

Ҭ̆ ᴪ₮ Ȃ₮ ̆Ҍ ᵬ Ȃ₮

̆ Ạ ѿᴆԊ ₮ Ḥ Ȃ₮ Ḥ ᵌ‼Ӱ̆ᵖ

ᶫ ᴇṿ Ḥ ̆ ᵰ ‗ Ȃ 

1.11.1 Ҍ⌠ ᴆ 

Ҍ⌠ ᴆ ᴪ Ҋ ̔ 

hello.cpp(2): fatal error C1083: Cannot open include file: 

'opencv2/opencv.hppp': No such file or directory  

Ҍ⌠ ᴆѿ ңҩ ѿ̔ҩ ᴆ ᴆ Ώ ̕

ᴆ ⱴ⌠ ҬȂ҉ᶛҬ ᴆ Ώ ̆

opencv2/opencv.hpp Ώҹ opencv2/opencv.hpppȂ ᴆ Ώ

̆ Ҍ⌠ ᴆ̆↕ ᴆ ⱴ⌠ ҬȂ

Visual Studio 2010Ҭ̆ ̂Project Propertỹ Ҭ

ᴆ Ȃΐᵣᵝ ľVC++ DirectoriesĿ ľInclude DirectoriesĿ

Ҭ̆  1.15 Ȃ 
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 1.15 ᴌ  

1.11.2 Ώ  

Ҭ̆ Ώ Ӟ ѿ Ȃ  1.16 ף Ҭ̆ imread

₱ imreadd̆ ᴪ ̔ 

hello.cpp(9): error C3861: 'imreadd' : identifier not found  

⌠ imreadd ̆ ױ ה

imreadd Ҍ⌠ ȂẊ ᵰ ѿҩ₱ imreadd̆ ᵖ Ҍ⌠̆

imreadd ᴆ ᶏ include ⌠ ᴆҬȂ 
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 1.16   Ї imread ԋ imreaddЇᴰ ɼ 

ף Ҍ ↕ ↕̆ᴪ Ȃ ԍ Ώ

ף Ҍה ̆ Ώ ȁ ԅ ҩ ȁ ԅ№ Ȃ ѿ ⌠Ḃ

ᵰ̆ ̆ ᵝ⌠₮ ᵝ ה̆ Ȃ 

1.12  

ᵰ ף ↕̆↕ᴪ Ȃ ף ӊ ̆

Ҋѿ ᴆ̆ץ ᴆȂ Ҭ Ҋ̂  

1.17̃ ̔ 

1>hello.obj : error LNK2019: unresolved external symbol "class 

cv::Mat __cdecl cv::imread(class std::basic_string<char,struct 

std::char_traits<char>,class std::allocator<char> > const &,int)" 

(?imread@cv@@YA?AVMat@1@ABV?$basic_string@DU?$char_traits@D@std@@

V?$allocator@D@2@@std@@H@Z) referenced in function _main  

ҩ Ḥ ῏ ľunresolved external symbolĿ̆ ΐᵣ

main₱ Ҭᶏ ԅ imread₱ ̆ᵖ ׆ ⌠ imreadȂimread₱

OpenCV ₱ ̆Ҍ ₱ Ȃopencv.hpp ᴆ

ҩ imread₱ ץ ̆ ̕ᵖ ⌠ԅ ̆ Ҍ⌠ imread

ΐᵣ ̆ ₮ Ȃ 
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 1.17 Ї └ imread ⃰  

‗ ѿ ̆ ᶭ ᴆ ⱴ⌠ ҬȂΐᵣᵝ

ľLinker - InputĿ ľAdditional DependenciesĿҬ̆  1.18 Ȃ 

 

 1.18 ꜘᶳ ᴌ 
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1.13  

̆ ԅ ᴆ̂ exe ᴆ̃ӊ ̆

ҩ ᴆ ֟ Ȃ ῤ Ȃ

Ҋ ף ̔ 

#include <stdio.h>  

#include <opencv2/opencv.hpp>  

 

using namespace cv;  

int main()  

{  

 printf( "Hello, OpenCV! \ n" );  

 

 Mat img = imread( "lena.jpg" );  

 Mat gray;  

 cv::cvtColor(img, gray, CV_BGR2GRAY);  

  

 return 0;  

}  

ᴋᵥ ̆ᵖ ₮  1.19 ̆

פ ₮ Ḥ ̂  1.20̃ Ȃ 

 

 1.19  

 

 1.20 ₴ Ḫ  
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Ḥ Ҭ color.cpp ᴆ 2834 ̆ ᴆ

(scn==3||scn==4)Ҍ Ȃ OpenCV ⌠ Ḥ ѿ Ҍ̆ ᵥ

Ҋ ‗Ȃ ף ̆ ҈ BGR Ἕ img ҹ

Ἕ grayȂᵖ img Ҍ 3 ̆ӞҌ 4 Ȃ imread₱

̆imread Ἕᵬҹ Ἕ ῀̆ ᴆ(scn==3||scn==4) Ȃ 

ҩ ₮ ╠ Ҋ lena.jpg ᴆ̆ ⌠ Ἕ̆

cvtColor₱ ₮ Ȃ ԍ ῀ Ἕ ̆ Ἕ ῀ ⱳ̆ץ

ᾧ Ȃ 

ΏҬ̆ ԍ ̆ ≢ Ȃ ҹ ԍ ץ

̆ ₮ Ȃ ѿ ̆

Ȃ 
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2  OpenCV׃  

OpenCV ῃ Open Source Computer Vision Library̆ ѿҩ ף

ȂOpenCV ∆ Ὲ ץ̆ BSD

̆ ץ ҙ Ҭᾧ ᶏ ̆ Willow Garageҹ OpenCV

ᶫҺ ȂOpenCV ԍ Ἕ ȁ ץ ≢

̆ ╠ ҙ ץ Ȃ 

2.1 OpenCV  

OpenCV ԍ IntelȂIntel ∆ ᶫѿҩ ̆ᶏӊ ᾟ№

CPU ⱬ̆ ץ Ḇ Intel ֟ ȂOpenCV ∆

ᵬ Intel ḇ Ȃ ңҩ῏ ֲ ̆ѿҩ Intel

̂Intel’s Performance Library Team̃ Ḥ ̂Shinn Leẽ ᾢ ז̆

̆ IPP ̆ ԇ OpenCV Ȃ ѿҩ῏ ֲ Vadim 

Pisarevsky̆ Vadim Intel OpenCV ȁף ȁף ᴨ

ᵬȂ Intel Ṝ̆ Vadim Pisarevskyѿ OpenCVȂ

2007 6 ̆ ӥᵬ ӊ ̆ Ḥ Vadim Pisarevskyᵬҹ ⱴԅ

֤ҽ ľ ף (OpenCV) ᴪĿ1̆ Ạԅ ᴇṿ

Ȃ 

2008 ̆ѿ Ὲ ̆Willow Garage2̆ ⱬ OpenCV̆ Vadim 

Pisarevsky Gary Bradski ⱴ῀ԅWillow GarageȂGary BradskiӞ OpenCV

Ҭ ᾝ ֲ ז̆ ₮ ȇLeaning OpenCVȈѿӥ̆ Ȃ 

Willow Garage ѿ ֲῈ ̆ ⱬԍҹҩֲ ֲ ᴆ

ᴆȂ ԅ PR2 ֲ̆ ROSȁOpenCVȁPCL ᴆȂROS 

̂Robot Operating System̃ ԍ ֲ ᵬ ̆ ѿҩ ף ᴆ  ̆

OpenCVᵬҹ ROS ῀Ȃ 

׆ Willow Garage ŎpenCV ⱴ Ȃ

ⱴ῀ OpenCVҬ̆ ѿң ȂOpenCV

ҹ ֟ Ҍ ΐȂ 

2.2 OpenCV  

OpenCV BSD ̆ ѿҩ Ȃ ӊ̆ ḱץ

                                                      

1 ᴪ ̔http://www.opencv.org.cn/index.php/OpenCV_Symposium 

2 Willow GarageῈ ̔http:// www.willowgarage.com 
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OpenCV ף ̆ ץ OpenCV ῀⌠ ᴆҬ̆ ץ OpenCV

ᴆ ̆ ץ ԍ ҙ֟ ̆Ӟ ץ ԍ ȂBSD Ҍΐ ľᴰ

Ŀ̆ ᵰ ᴆҬᶏ ԅ OpenCV̆ ᵰҌ Ὲ ף Ȃᵰ ץ OpenCV

Ạᴋᵥ ᵬ̆ ѿ ᴆ Ҭ ᶏ ԅ

OpenCV̆ ҉ OpenCV Ȃ 

ҩ Ҋ̆ᴑҙ ץ OpenCV ӊ҉ ֟ ̆ Ҍ

̂ ᵰ ᶏ ԅ OpenCV̆ ҉ OpenCV Ȃ̃

̆ ᶏץ OpenCV Ȃ ץ ŎpenCV

Ḡ ԅ ᴰ ̆ ׆ֲ OpenCV Ȃ 
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3  Ἕ ᵬ 

3.1 Ἕ  

׃ ӊ╠̆ᾢ ׃ ѿҊ Ἕ Ȃ  3.1Ҭ

Ἕ̆ ױ ⌠ Lena Ἕ̆ᵖ ̆ ◐ Ἕ ѿ ֦

Ȃѿ◐ ҹ M ¦ N Ἕ ץ ѿҩ M ¦ N ̆

ᾝ ṿ ҩᵝ ҉ Ἕ ֦ ̆ѿ Ἕ ṿ

֦Ȃ  3.1Ҭ ῤ ̆ ה ̆ ᴪ  3.2

Ȃ 

 

 3.1 Lena  
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 3.2  3.1Ҳ  

ѿ ̆ 2 ̆ ̂ ̃ Ἕ 3 ̂M 

¦ N ¦ 3̃ Ȃ ԍ Ἕ ̆ ╠ № 8 ᵝ

̂ ҹ CV_8Ũ Ἕ ֦ Ȃ 

Ἕ ῤ Ҭ Ữ ҹץ Ἕ ҉ ̂Ӟ Ҋ

̃ ̆ Ữ  3-1 Ȃ 

 3-1 ἥ Ỵ  

I0 0 I0 1 … I0 N-1 

I1 0 I1 1 … I1 N-1 

… … … … 

IM-1 0 IM-1 1 … IM-1 N-1 

Iij i j↓ Ἕ ṿȂ Ἕ̆ RGB Ἕ̆↕ ҩ

Ἕ ҈ҩ Ȃ OpenCV Ҭ̆RGB Ἕ ҹ BGR ̆ Ữ

 3-2 Ȃ 

 3-2 RGB ἥ Ỵ  

B00 G00 R00 B01 G01 R01 … 

B10 G10 R10 B11 G11 R11 … 
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… … … … … … … 

3.2 Mat  

OpenCVҬ̆ᶏ IplImage CvMat ἝȂIplImage

CvMat C Ȃᶏ ңҩ ῤ ꜚ ̆

ᵥ ῤ ̆v ῤ Ȃ ҩ ԅ

ѿ ̆ ⱬ ԍ ̆ OpenCVҬ

῀ԅMat Ȃ 

ⱴ῀ Mat ꜚ ῤ Ȃᶏ Mat ̆ᵰҌῬ

ⱬ ῤ ҉Ȃ ғᵰ ף ᴪ ף̆ ᴪ Ȃᵖ C++

ѿ Ҍ ╠ѿ֓ ῀ C ̆ ᵰ

C++̆ ῃ Ῥ IplImage CvMatȂ OpenCVҬ̆ ᶭ

ᶏץ IplImage CvMat̆ ᵖ ѿ֓ ⱴ ₱ ᶫԅ Mat Ȃ ӥ

Ҭ ᶛ Ӟ Mat ̆ҌῬ׃ IplImage CvMatȂ 

Mat ӈ Ҋ ̆῏ Ҋ ף ̔ 

class CV_EXPORTS Mat  

{  

public:  

    // ѿ ↓₱  

    ...  

    /*  flag Ҭ ῏ԍ Ḥ ̆ ̔ 

         - Mat  

         -  

         -  

         -  

     */  

    int flags;  

    // ̆ ṿ ԍ ԍ 2 

    int dims;  

    // ↓ ̆ 2 ̆ ңҩ ṿ ҹ- 1 

    int rows, cols;  

    //  

    uchar* data;  

 

    //  

    // № ̆↕ҹ NULL 

    int* refcount;  
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    // ῒז ₱  

    ...  

};  

3.3 ⇔ Mat  

Mat ѿҩ ᴨ Ἕ ̆ Ӟ ѿҩ ̆ ץ ⇔

ᵬ Ȃ ⇔ ѿҩ Mat Ȃ 

3.3.1 ₱  

Mat ᶫԅѿ ↓ ₱ ̆ ץ Ḃ ⇔ Mat ȂҊ

ѿҩᶏ ₱ ⇔ ᶛ Ȃ 

Mat M( 3,2, CV_8UC3, Scalar(0,0,255));  

cout << "M = " << end l << " " << M << endl;  

ѿ ף ⇔ ѿҩ ̂ ̃ҹ 3̆↓ ̂ ̃ҹ 2 Ἕ̆ Ἕᾝ

8 ᵝ ̆ғ ҈ҩ Ȃ Ἕ Ἕ ṿ ∆ ҹ(0, 0, 

255)Ȃ ԍ OpenCVҬ ҹ BGR̆ ѿҩῃ ἝȂ 

ԋ ף ₮Mat ᶛM Ἕ ṿȂMat ӈԅ<< ᵬ ̆

ᶏ ҩ ᵬ ̆ ץ Ḃ ₮ Ἕ ṿ̆ Ҍ ᶏ for ҩἝ

₮Ȃ 

ף ₮  3.3 Ȃ 

   

 3.3 ᶡ ₴Ὺ  

₱ ̔ 

 ̧ Mat::Mat() 

̕ 

 ̧ Mat::Mat(int rows, int cols, int type) 

⇔ ҹ rows̆ ↓ ҹ col̆ ҹ type Ἕ̕ 

 ̧ Mat::Mat(Size size, int type) 

⇔ ҹ sizĕ ҹ type Ἕ̕ 

 ̧ Mat::Mat(int rows, int cols, int type, const Scalar& s) 
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⇔ ҹ rows̆ ↓ ҹ col̆ ҹ type Ἕ̆ ᾝ ∆

ҹṿ s̕  

 ̧ Mat::Mat(Size size, int type, const Scalar& s) 

⇔ ҹ sizĕ ҹ type Ἕ̆ ᾝ ∆ ҹṿ s̕  

 ̧ Mat::Mat(const Mat& m) 

m ṿ ⇔ ̆ Ҍᴪ Ἕ └ m̆

῍ Ἕ ̕ 

 ̧ Mat::Mat(int rows, int cols, int type, void* data, size_t step=AUTO_STEP) 

⇔ ҹ rows̆ ↓ ҹ col̆ ҹ type Ἕ̆ ₱ Ҍ⇔

Ἕ ῤ ̆ ᶏ data ῤ ̆ Ἕ step

Ȃ 

 ̧ Mat::Mat(Size size, int type, void* data, size_t step=AUTO_STEP) 

⇔ ҹ sizĕ ҹ type Ἕ̆ ₱ Ҍ⇔ Ἕ

ῤ ̆ ᶏ data ῤ ̆ Ἕ step Ȃ 

 ̧ Mat::Mat(const Mat& m, const Range& rowRange, const Range& colRange) 

⇔ Ἕҹ m ѿ №̆ΐᵣ rowRange colRange

̆ ₱ ӞҌ Ἕ └ ᵬ̆ Ἕҍ m῍ Ἕ

̕ 

 ̧ Mat::Mat(const Mat& m, const Rect& roi) 

⇔ Ἕҹ m ѿ №̆ΐᵣ roi ̆ ₱ ӞҌ

Ἕ └ ᵬ̆ Ἕҍ m῍ Ἕ Ȃ 

֓ ₱ Ҭ̆ ⌠ typeȂtype ץ CV_8UC1̆CV_16SC1̆ …̆

CV_64FC4 Ȃ 8U 8ᵝ ̆16S 16ᵝ ̆64F

64ᵝ ̂ double ̃̕ C ̆ᶛ C1 ѿҩ

Ἕ̆C4 4ҩ Ἕ̆ץ Ȃ 

ᵰ ̆ CV_8UC(n)̆ᶛ ̔ 

Mat M(3,2, CV_8UC(5) ) ; // ⇔ ҹ 3̆↓ ҹ 2̆ ҹ 5 Ἕ 

3.3.2 create()₱ ⇔  

ԅ ₱ Ҭ ⇔ץ Ἕ̆Ӟ ᶏץ Mat create()₱ ⇔

ἝȂ create()₱ ҍ Ἕӊ╠ ̆↕Ҍ ῤ

ᵬ̕ Ҍ ̆↕⁞ ῤ ̆ ῤ Ȃᶏ

Ҋ ᶛ ̔ 

Mat M( 2,2, CV_8UC 3); // ₱ ⇔ Ἕ 

M.create(3,2, CV_8UC2); // ῤ ⇔ Ἕ 



 

26 

 

̆ᶏ create()₱ ἝἝ ∆ ṿȂ 

3.3.3 Matlab ⇔  

OpenCV 2Ҭ ᶫԅMatlab ₱ ̆ zeros()̆ ones() eyes()Ȃ

ᶏ ף ᶏ̆ Ӟ ḂȂᶏ ֓₱ Ἕ

̆ᶏ Ҋ̔ 

Mat Z = Mat::zeros(2,3, CV_8UC1);  

cout << "Z = "  << endl << " "  << Z << endl;  

 

Mat O = Mat::ones(2, 3, CV_32F);     

cout << "O = "  << endl << " "  << O << endl;  

 

Mat E = Mat::eye(2, 3, CV_64F);     

cout << "E = "  << endl << " "  << E << endl;  

ף Ҭ̆ ֓ type CV_32F ̆ ’Ҋ

Ȃ҉ ף ₮  3.4 Ȃ 

 

 3.4 Matlab ⃰ ᶡ ₴  

 

3.4 ᾝ  

ԍ Ἕ̆ῒᾝ ѿ ҹ 8Û 8ᵝ ̃̆ Ӟ ץ

16Sȁ32F ̕ ֓ ץ ucharȁshortȁfloat C/C++ Ҭ

Ȃ 

Ἕ̆ RGB Ἕ̆ ҈ҩ Ȃ ’

Ҋ̆ ᶭ Ἕ ᵬѿҩԋ ̆ Ӈ ᾝ ҌῬ Ȃ
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OpenCVҬ Vec̆ ץ ѿҩ ȂOpenCVҬᶏ Vec ӈԅѿ

֓ ̆ ץ ӊ ԍ ᾝ Ȃ 

typedef Vec<uchar, 2> Vec2b;  

typedef Vec<uchar, 3> Vec3b;  

typedef Vec<uchar, 4> Vec4b;  

 

typedef Vec<short, 2> Vec2s;  

typedef Vec<short, 3 > Vec3s;  

typedef Vec<short, 4> Vec4s;  

 

typedef Vec<int, 2> Vec2i;  

typedef Vec<int, 3> Vec3i;  

typedef Vec<int, 4> Vec4i;  

 

typedef Vec<float, 2> Vec2f;  

typedef Vec<float, 3> Vec3f;  

typedef Vec<float, 4> Vec4f;  

typedef Vec<float, 6> Vec6f;  

 

typedef Vec<double , 2> Vec2d;  

typedef Vec<double, 3> Vec3d;  

typedef Vec<double, 4> Vec4d;  

typedef Vec<double, 6> Vec6d;  

ᶛ 8U RGB Ἕ ᶏץ Vec3b̆ 3 float ץ

ᶏ Vec3fȂ 

ԍ Vec ̆ ᶏץ [] ᵬ Ώῒᾝ ̆ ̔ 

Vec3b color; // color ѿ RGB  

color[0]=255; //B №  

color[1]= 0; //G №  

color[2]= 0; //R №  

3.5 Ἕ ṿ Ώ 

Ṝ̆ ױ ҩἝ ṿ̆ ҩἝ ṿ̕ Ṝ̆

ױ ҩ Ἕ Ἕ ȂOpenCV ᶫԅ

Ἕ Ȃ 
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3.5.1 at()₱  

₱ at() Ҭ ҩἝ ̆ ҩἝ ṿ ᵬȂҊ

ң ף ԅ at()₱ ᶏ Ȃ 

uchar value = grayim.at<uchar>(i,j); // ₮ i j ↓Ἕ ṿ 

grayim.at<uchar>(i,j)=128; // i j ↓Ἕ ṿ ҹ 128  

Ἕ ̆ ץ Ҋ ᶛ Ȃ ҩᶛ ⇔ ԅңҩ Ἕ̆

№≢ grayimץ 3ҩ colorim̆ ңҩ Ἕ Ἕ ṿ

ṿ̆ Ȃ 

#include  <iostream > 

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

{  

    Mat grayim(600, 800, CV_8UC1);  

    Mat colorim(600, 800, CV_8UC3);  

 

    // Ἕ ̆ Ἕ ṿ 

    for( int i = 0; i < grayim.rows; ++i)  

        for( int j = 0; j < grayim.cols; ++j )  

            grayim.at<uchar>(i,j) = (i+j)%255;  

 

    // Ἕ ̆ Ἕ ṿ 

    for( int i = 0; i < colorim.rows; ++i)  

        for( int j = 0; j < colorim.cols; ++j )  

        {  

            Vec3b pixel;  

            pixel[0] = i%255; //Blue  

            pixel[1] = j%255; //Green  

            pixel[2] = 0;     //Red  

            colorim.at<Vec3b>(i,j) = pixel;  

        }  

 

    //  

    imshow("grayim", grayim);  

    imshow("colorim", colorim);  
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    waitKey(0);  

 

    return 0;  

}  

̆ Ἕ̆ Ҍ ᶏ at()₱ Ȃᶏ ҩ₱

ᴨ ף ̆ᵖ Ҍ Ȃ 

ף  3.5 Ȃ 

  

 3.5 ᶕ at()⃰ ἥ ᶡ ₴  

3.5.2 ᶏ ף  

ᵰ C++ STL ̆ ѿ ԅ ף ̂iterator̃ ᶏ Ȃ ף

ץ Ḃ ᾝ ȂMat Ӟ ⱴԅ ף Ḃԍץ̆ ᾝ Ȃ

Ҋ ᶛ ⱳ ҉ѿ ᶛ ᵌ̆p ԍᶏ ԅ ף ̆ Ҍ ᶏ

↓ ̆ ץ ᾙ ԅ i j ̆ Ἕ Ἕ ṿ ҹѿҩ Ȃ 

#include <iostream > 

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

{  

    Mat grayim(600, 800, CV_8UC1);  

    Mat colorim(600, 800, CV_8UC3);  

 

    // Ἕ ̆ Ἕ ṿ 

    MatIterator_<uchar> grayit, grayend;  
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    for( grayit = grayim.begin<uchar>(), grayend = 

grayim.end<uchar>(); grayit != grayend; ++grayit)  

        *grayit = rand()%255;  

 

    // Ἕ ̆ Ἕ ṿ 

    MatIterator_<Vec3b> colorit, colorend;  

    for( colorit = colorim.begin<Vec3b>(), colorend = 

colorim.end<Vec3b>(); colorit != colorend; ++colorit)  

    {  

        (*colorit)[0] = rand()%255; //Blue  

        (*colorit)[1] = rand()%255; //Green  

        (*co lorit)[2] = rand()%255; //Red  

    }  

 

    //  

    imshow("grayim", grayim);  

    imshow("colorim", colorim);  

    waitKey(0);  

 

    return 0;  

}  

ᶛ ₮  3.6 Ȃ 

  

 3.6 ᶕ ש ἥ ᶡ ₴  

3.5.3  

ᶏ IplImage Ṝ̆ ᴪױ ᶏ ᵬἝ Ȃ

ᵬ Ἕ ̆ᵖ ᵰⱵ № ȂC/C++Ҭ

ᵬ Ҍ ץ ̆ ₮ ̆ Ṝ
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҉ ѿ℗ ̆ Ṝ ₮ľ Ŀ̂ segment fault̃Ȃ 

̆ғ ̆ № Ȃ ԍҌ

̆ Ȃ ᵰ ᶏ Ḥ̆↕Ҍ

ᵬ Ἕ Ȃ at()₱ ף ӞҌ Ḡ Ἕ ᾟ№

̆ᵖ ᵬ ѿ֓Ȃ 

ᵰ ̆ Ӈ Ἕ ̆ ᶏ ȂҊ

ᶛ ᵥᶏ ἝҬ Ἕ Ȃ ᶛ ᵬ 3.5.1

Ҭ ᶛ ῃ Ȃᶛ ף Ҋ̔ 

#include <iostream > 

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

{  

    Mat grayim(600, 800, CV_8UC1);  

    Mat colorim(600, 800, CV_8UC3);  

 

    // Ἕ ̆ Ἕ ṿ 

    for( int i = 0; i < grayim.rows; ++i)  

    {  

        // i Ἕ  

        uchar * p = grayim.ptr<uchar>(i);  

        // i ҩἝ (byte) ᵬ 

        for( int j = 0; j < grayim.cols; ++j )  

            p[j] = (i+j)%255;  

    }  

 

    // Ἕ ̆ Ἕ ṿ 

    for( int i = 0; i < colorim.rows; ++i)  

    {  

        // i Ἕ  

        Vec3b * p = colorim.ptr<Vec3b>(i);  

        for( int j = 0; j < colorim.cols; ++j )  

        {  

            p[j][0] = i%255; //Blue  

            p[j][1] = j%255; //Green  

            p[j][2] = 0;     //Red  

        }  
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    }  

 

    //  

    imshow("grayim", grayim);  

    imshow("colorim", colorim);  

    waitKey(0);  

 

    return 0;  

}  

ᶛ ₮  3.7 Ȃ 

  

 3.7 ᶕ ἥ ᶡ ₴  

3.6 Ἕ  

Mat ᶫԅ Ḃ Ἕ Ȃᶏ ֓

̆ ֓ Ҍ ῤ └ ᵬȂ ṿ Mat

̆ ҍ ῍ ̆Ҍ ῤ ̆ ֓

Ȃ 

3.6.1 ↓  

ѿ ѿ↓ ᶏץ ₱ row() col()Ȃ₱ Ҋ̔ 

Mat Mat::row(int i) const  

Mat Mat::col(int j) const  

i j№≢ ↓ Ȃɒ ₮ A i ᶏץ Ҋף ̔ 

Mat line = A.row(i);  

ᶛ ₮ A i ̆ ѿ ᾝ ӗץ 2̆ ṿ j
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̆ ץ Ώ̔ 

A.row( j ) = A.row( i )* 2;  

3.6.2 Range ↓ 

Range OpenCVҬ ̆ ңҩ῏ star endȂRange

ץ ҩ ҩ ↓Ȃῒ ҹ׆ start

⌠ end̆ start̆ᵖҌ endȂRange ӈ Ҋ̔ 

class Range  

{  

public:  

    ...  

    int start, end;  

};  

Range ᶫԅѿҩ all()̆ ҩ ᵬ MatlabҬ ľ:Ŀ̆

↓Ȃ 

// ⇔ ѿҩ ᵝ  

Mat A = Mat::eye(10, 10, CV_32S);  

// 1⌠ 3↓̂Ҍ 3̃ 

Mat B = A(Range::all(), Range(1, 3));  

// B 5 9 ̂Ҍ 9̃ 

// ῒ ᴇԍ C =  A(Range(5, 9), Range(1, 3))  

Mat C = B(Range(5, 9), Range::all());  

3.6.3 ῐ  

׆ ἝҬ ῐ ̂Region of interest̃ ң ̆ѿ ᶏ

₱ ̆ Ҋᶛ ̔ 

// ⇔ ҹ 320̆ ҹ 240 3 Ἕ 

Mat img(Size(320,240),CV_8UC3);  

// roi img Ҭ Rect(10,10,100,100)  

Mat roi(img, Rect(10,10,100,100));  

ԅᶏ ₱ ̆ ᶏץ ̆ Ҋ̔ 

Mat roi2 = img(Rect(10,10,100,100));  

Ӟ ᶏץ Range ӈ ῐ ̆ Ҋ̔ 

// ᶏ  

Mat roi3 = img(Range(10,100),Range(10,100));  
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// ᶏ ₱  

Mat roi4(img, Range(10,100),Range(10,100));  

3.6.4 ᾝ  

ᾝ ᶏץ Mat diag()₱ ̆ ₱ ӈ Ҋ  ̔

Mat Mat::diag(int d) const  

d=0 ̆ Һ ̕ d>0 ̆ Һ Ҋ

̆ d=1 ̆ Һ Ҋ ғ̆ Һ ᾝ ̕ d<0 ̆

Һ ҉ Ȃ 

row() col()₱ d̆iag()₱ ӞҌ ῤ └ ᵬ ῒ̆ Ӟ O(1)Ȃ 

3.7 Mat  

≠ C++Ҭ ̆OpenCV 2Ҭ ῀ԅ Mat Ȃ ѿ

ᶏ ᶏ C++ ̆ Ώ Matlab ף̆ Ӟ̆Ḃԍ

Ȃ 

A B ̆↕ ᶏץ Ҋ ̔ 

C = A + B + 1;  

ῒ A B ᾝ ⱴ̆ Ῥⱴ 1̆ C

Ȃ 

Ҋ ₮ Mat ȂҊ ↓ Ҭᶏ A B Mat

̆ᶏ s Scalar ̆alpha doubleṿȂ 

 ̧ ⱴ ̆⁞ ̆ ̔A+B̆ A-B̆ A+s̆ A-s̆ s+Ă s-Ă-A 

 ̧ ṿ ̔A*alpha 

 ̧ ᾝ ӗ ̔ A.mul(B)̆ A/B̆ alpha/A 

 ̧ ӗ ̔A*B ̂ ӗ ̆ Ҍ ᾝ ӗ̃ 

 ̧ ̔A.t() 

 ̧ ᴺ ̔A.inv() 

 ̧ ̔A cmpop B̆ A cmpop alphă alpha cmpop AȂ cmpop

ץ >̆>=̆ ==̆ !=̆<=̆ <Ȃ ᴆ ̆↕ ̂8U

̃ ᾝ ҹ 255̕ ↕ 0Ȃ 

 ̧ ᵝ ̔A logicop B̆ A logicop s̆ s logicop Ă ~Ă logicop

ץ &̆| ^Ȃ 
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 ̧ ᾝ ṿ ṿ̔min(A, B)̆ min(A, alpha)̆ max(A, B)̆

max(A, alpha)Ȃ 

 ̧ Ҭᾝ ṿ̔abs(A) 

 ̧ ̔A.cross(B)̆ A.dot(B) 

Ҋ ᶛ ԅ Mat ᶏ ̆ᶛ ₮  3.8 Ȃ 

#include <iostream > 

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

{  

 

 

    Mat A = Mat::eye(4,4,CV_32SC1);  

 

    Mat B = A * 3 + 1 ;  

 

    Mat C = B.diag(0) + B.col(1);  

 

    cout << "A = " << A << endl << endl;  

    cout << "B = " << B << endl << endl;  

    cout << "C = " << C << endl << endl;  

    cout << "C .* diag(B) = " << C.dot(B.diag(0)) << endl;  

 

 

    return 0;  

}  
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 3.8 Mat ᶡ ₴  

3.8 Mat_  

Mat_ Mat ѿҩ ̆ῒ ӈ Ҋ̔ 

template<typename _Tp> class Mat_ : public Mat  

{  

public:  

    // ӈԅ₃ҩ  

    // ӈ  

};  

ѿҩ ̆ Mat ҹ̆ᵥ ӈѿҩ Mat_̙

Ҋ ױ ף ̔ 

Mat M(600, 800, CV_8UC1);  

fo r( int i = 0; i < M.rows; ++i)  

{  

    uchar * p = M.ptr<uchar>(i);  

    for( int j = 0; j < M.cols; ++j )  

    {  

        double d1 = (double) ((i+j)%255);  

        M.at<uchar>(i,j) = d1;  

        double d2 = M.at<double>(i,j); //  

    }  

}  

ᾝ ץ̆ ̆ Ȃ

ᾢ ҌẢ Ώľ<uchar>Ŀ̆ ֲ ̆ Ҭ ̆
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҉ ף Ҭ ̆ at() ᾝ ᶏ ԅ double Ȃ

Ҍ ̆ Ҍᴪ Ȃ ̆at()₱ ⌠

Ҍ (i,j)β ᾝ ̆ ̆p Ӟ ᴪ Ȃ

ᶏ ᵰ ҉ ̆ ₮ľ Ŀ̆ ≢ ף

̆ ץ Ȃ 

ᶏ Mat_ ̆ Ӈ ץ ᾝ ̆ ᾝ

ҌῬ ᾝ ̆ ᶏ ף ̆ ⁞ ԅ₮ Ȃ҉ ף

ץ Mat_ ̆ ף Ҋ ᶛ ԋҩ for Ȃ 

#include <iostream>  

#include "opencv2/opencv.hpp"  

#include <stdio.h>  

using namespace std;  

using namespace cv;  

 

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

{  

 

    Mat M(600, 800, CV_8UC1);  

 

    for( int i = 0; i < M.rows; ++i)  

    {  

        //  

        uchar * p = M.ptr<uchar>(i);  

        for( int j = 0; j < M.cols; ++j )  

        {  

            double d1 = (double) ((i+j)%255);  

            // at() ΏἝ ̆  

            M.at<uchar> (i,j) = d1;  

            // Ҋ ף ̆ ᶏ at<uchar>()  

            // ᵖ Ҍᴪ  

            // Ҍ ̆d2 Ҍ ԍ d1 

            double d2 = M.at<double>(i,j);  

        }  

    }  

 

    // ᾝ  

    Mat_<uchar> M1 = (Mat_< uchar >&)M;  

    for( int i = 0; i < M1.rows; ++i)  

    {  

        // Ҍ ᾝ ̆  
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        uchar * p = M1.ptr(i);  

        for( int j = 0; j < M1.cols; ++j )  

        {  

            double d1 = (double) ((i+j)%255);  

            // ᶏ Matlab ᾝ Ώ̆  

            M1(i,j) = d1;  

            double d2 = M1(i ,j);  

        }  

    }  

 

    return 0;  

}  

3.9 Mat ῤ  

ᶏ Mat ̆ῤ ̆ҌῬἝᶏ IplImage

ῤ Ȃ Ҍԅ Mat ῤ └̆Ӟ ԍ Mat ᶏ ̆ᵖ

ԅ Mat ῤ ̆ᴪ ѿ֓₱ ⌠ ᵬԅ ֓ Ȃ 

Mat ѿҩ ̆ ңҩ № ̔ ̂ ̆ Ữ ̆

Ữ Ḥ ̃ ѿҩ Ữ Ἕ ṿ ̆  3.9 Ȃ

ṿ̆p ᴪᶭ Ἕ Ҍ Ҍ ̆

ҩ Ȃ └ ̆ ̆Ҍ

└ Ȃ 

ҹԅ ‗ ᴰ ̆OpenCVᶏ ԅ └Ȃῒ ҩ 

Mat Ḥ ̆p ҩ Mat ֣῍ץ ѿҩ Ȃ

ѿ ѿ Ȃ ₱ ץ ᵬ̂ ₱ ᴰṿ̃

└ Ḥ ̆ Ҍ └ Ȃ 

╠ ⌠ ̆ Ҭ ⇔ Mat Ȃ Mat ̆

Ӈ ᴪ 4ҩ ̆ ₮ 4ҩ Ữ Ȃ

Ữԍ ̆refcount ҩᵝ ̆  3.9 Ȃ ԍ 0

̆↕ Ȃ 
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… … 

int flags 

int dims 

int rows 

int cols 

uchar* data 

int*  refcount 

… … 

 

 

        …     

 
  

 

 3.9 Mat Ҳ Ỵ Їrefcount Ї 4ү Ѓint Є

Ỵ ɼ 

῏ԍ ҩ ῍֣ ѿ ̆ ױ ץ ҩᶛ ̔ 

Mat A(100,100, CV_8UC1); 

Mat B = A; 

Mat C = A(Rect(50,50,30,30)); 

҉ ף Ҭ ҈ҩ Mat №̆≢ A B̆ CȂ ҈ ῍ ѿ ̆

ῒ  3.10 Ȃ 
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A 

B 

C 

 

 

 

 3.10 Ҏү ΐ ΐ ҅  

3.10 ₮ 

╠׆ ᶛ Ҭ̆ ץ ⌠ Mat ԅ<< ᵬ ̆ ץ Ḃ ᶏ ᵬ

₮ ῤ Ȃ ’Ҋ ₮ ᵌ MatlabҬ ₮ Ȃ

ԅ ̆MatӞ ῒז ₮ Ȃף Ҋ̔ 

ᾢ⇔ ѿҩ ̆ ᾟȂ ᾟ randu()₱ ԋҩ

҈ҩ ̆Ҋ ף ԍ׃ 0⌠ 255ӊ Ȃ 

Mat R = Mat(3, 2, CV_8UC3);  

randu(R, Scalar::all(0), Scalar::all(255));  

₮ ף Ҋ̔ 

cout << "R (default) = " << endl << R << endl << endl;  

₮  3.11 Ȃ 

 

 3.11 ₴ 

Python ₮ ף Ҋ̔ 

cout << "R (python)  = " << endl << format(R,"python") << endl 
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<< endl;  

 

 3.12 Python ₴ 

ץ №◓ ₮ ף Ҋ̔ 

cout << "R (csv)     = " << endl << format(R,"csv"   ) << endl 

<< endl;  

 

װ3.13  ⅎ◙ ₴ 

numpy ₮ ף Ҋ̔ 

cout << "R (numpy)   = " << endl << format(R,"numpy" ) << en dl 

<< endl;  

 

 3.14 numpy ₴ 

C ₮ ף Ҋ̔ 

cout << "R (c)       = " << endl << format(R,"C"     ) << endl << 

endl;  

 

 3.15 C ₴ 

ԅ Mat ᶏץ << ₮̆ῒז Ӟ << ₮Ȃ 

ԋ ̔ 

Point2f P(5, 1);  

cout << "Point (2D) = " << P << endl << endl;  
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 3.16 ԑ ₴  

҈ ̔ 

Point3f P3f(2, 6, 7);  

cout << "Point (3D) = " << P3f << endl << endl;  

 

 3.17 Ҏ ₴  

3.11 Mat ҍ IplImage CvMat  

OpenCV 2Ҭ ῀ԅ Ḃ Mat ̆₮ԍῚ ̆OpenCVɰ

C IplImage CvMat Ȃ ᵰ ҍץ╠ ף Ὶ ̆

ᴪ Matҍ IplImage CvMat Ȃ 

3.11.1 Mat ҹ IplImage CvMat  

Ẋ ᵰ ѿҩץ╠Ώ ₱ ̆₱ ӈҹ̔ 

void mycvOldFunc( IplImage * p , ...);  

₱ IplImage ȂMat ҹ IplImagĕ ץ

ṿ ᵬ ̆ ̔ 

Mat img(Size(320, 240), CV_8UC3);  

...  

IplImage ipl img = img;  // ҹ IplImage  

mycvOldFunc( &  ipl img, ...); // ipl img  

ҹ CvMat ̆ ᵬ ᵌ̔ 

CvMat cvimg  = img;  // ҹ CvMat  

≢ ̆ ĬplImage CvMatҍ Mat῍ ѿ

̆ IplImage CvMat ⱳ ̆ ҉ᶛҬ imgҬ ̆

iplimg cvimgӞ ԅ Ȃ Ҍ Mat ╠ Ȃ 

3.11.2 IplImage CvMat ҹ Mat 

Mat ңҩ ₱ ̆ ץ IplImage CvMat⌠ Mat Ȃ ң

ҩ₱ ѿҩ copyDataȂ copyData ṿ falsĕ ӇMat ҍ IplImage

CvMat῍ ѿ ̕ ṿ true M̆atᴪ ῤ ̆ IplImage

CvMat └⌠ Mat Ȃ 
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῍ M̆atӞ Ҍᴪᶏ ῤ ̆

Ȃ ӥ Ạ ҹ truĕ ῤ Ȃ 

Mat::Mat(const CvMat* m, bool copyData=false)  

Mat::Mat(const IplImage* img, bool copyData=false)  

ᶛ ף Ҋ̔ 

IplImage * iplimg = cvLoadImage("lena.jpg");  

Mat im(iplimg, true);  
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4  ҍ Ữ 

 

4.1 Ώ Ἕ ᴆ 

Ἕ ᴆ ῀ῤ ̆ ᶏץ imread()₱ ̕ Mat ץ Ἕ ᴆ

Ώ῀ῤ ̆ ᶏץ imwrite()₱ Ȃ 

4.1.1 Ἕ ᴆ 

imread()₱ Mat ̆ ᴆ ↕̆ᴪ ѿҩ ̆

Mat::data ṿ NULLȂ imread()ӊ ̆ ᴆ ⱳ ῀̆ᵰ

ᶏץ Mat::empty()₱ Ȃimread()₱ Ҋ̔ 

Mat imread(const string& filename, int flags=1 )  

filename Ḡ Ἕ ᴆ ̕ imread()₱ Ҭ̆

flag ṿ ҈ ’̔ 

 ̧ flag>0̆ ₱ 3 Ἕ̆ ҉ Ἕ ᴆ

Ἕ̆↕ᴪ └ ҹ 3 ̕ 

 ̧ flag=0̆ ₱ Ἕ̆ Ἕ ᴆ Ἕ ↕̆

ᴪ └ ҹ ̕ 

 ̧ flag<0̆ ↕₱ Ҍ Ἕ Ȃ 

imread()₱ ᴆ ̆ғ ₱ Ἕ ᴆ ῤ

ᴆ ̆ Ҍ ᴆ Ȃ ᴆ Ҋ̔ 

 ̧ Windowsᵝ ᴆ - BMP, DIB̕   

 ̧ JPEG ᴆ - JPEG, JPG, JPE̕  

 ̧ Ḃ  - PNG̕   

 ̧ Ḃ Ἕ  - PBM̆ PGM̆ PPM̕   

 ̧ Sun rasters - SR̆ RAS̕   

 ̧ TIFF ᴆ - TIFF̆ TIF;  

 ̧ OpenEXR HDR  - EXR;  

 ̧ JPEG 2000 - jp2Ȃ 

ᵰ OpenCV Ҍѿ ҉ ̆ ᴆ
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̆ OpenCV ⱴԅ ᴆ ̆ ῒ Ȃ 

4.1.2 Ώ Ἕ ᴆ 

ἝΏ῀ ᴆ̆ ᶏ imwrite()₱ ̆ ₱ Ҋ̔ 

bool imwrite(const string& filename, InputArray image,  

const vector<int>& params=vector<int>())  

ᴆ filename ᴆ Ȃ ᶏ PNG ᴆ

ȂBMP ̆ᵖ ѿ Ҍ ̆ ᴆ ̕JPEG

ᴆ ̆ᵖ JPEG ̆ᴪҡ ѿ֓Ḥ ȂPNG ̆

ᶏ Ȃ 

imwrite()₱ ҈ҩ params ץ ᴆ ѿ֓ Ḥ Ȃ

ҩ ṿ ᴆ ῏ ̔ 

 ̧ JPEG̔ Ἕ ̆ ṿ ׆ 0⌠ 100Ȃ ṿ Ἕ

̆ ᴆӞ Ȃ ṿ 95Ȃ 

 ̧ PNG̔ ≢̆ ṿ ׆ 0 ⌠ 9Ȃ ṿ ᴆ ̆

ᵖ Ӟ Ȃ ṿ 3Ȃ 

 ̧ PPM̆ PGM PBM̔ ᴆ ԋץ └ Ữ̆ ṿҹ

0 1Ȃ ṿҹ 1̆↕ ԋץ └ ỮȂ ṿ 1Ȃ 

Ҍ Mat ץ ҹ Ἕ ᴆ̆ ╠ 8U

3 ̂ ҹ BGR̃ ̕ Ḡ 16U Ἕ̆

ᶏ PNGȁJPEG 2000 TIFF Ȃ ῒז Ḡ ҹ Ἕ

ᴆ̆ ᾢץ Mat::convertTo()₱ cvtColor()₱ ҹ Ḡץ

Ȃ 

̆ Ḡ ᴆ ̆ ᴆ ĭmwrite()₱ Ҍᴪ

̆ ╠ץ ᴆȂ 

Ҋ ᶛ ԅ ᵥ ῀ѿ◐ Ἕ̆ Ἕ Canny ᵬ̆

Ḡ ⌠ Ἕ ᴆҬȂ 

#include <iostream>  

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

{  
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    // ῀ Ἕ̆ ӊ ҹ Ἕ 

    Mat im = imread("lena.jpg", 0);  

    // ѿ ⱳ  

    if( im.empty() )  

    {  

        cout << "Can not load image." << endl;  

        return - 1;  

    }  

 

    // Canny ᵬ̆ ԍ result  

    Mat result;  

    Canny(im, result, 50, 150);  

 

    // Ḡ  

    imwrite("lena - canny.png", result);  

 

    return 0;  

}  

lena.jpg ᴆ ╠ ̆ ᶛ l̆ena-canny.png ᴪ₮

╠ Ȃlena-canny.png Ἕ  4.1 ̆ lena.jpg Ȃ 

 

 4.1 Lena ἥ  
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4.2 Ώ  

׃ OpenCV Ώ ӊ╠̆ᾢ׃ ѿҊ ̂codec̃Ȃ Ἕ

ᴆ̆ ױ ץ ᴆ Ἕ Ȃp Ҍ ⌠

ᴆҬȂ ֓ OpenCV ᴪ ⌠ ̆ avi ᴆ̆ OpenCV

̆ Ҍ Ȃ 

Һ ‗ Ȃ ӊҹ ̂coder̃ ̆

ӊҹ ̂decoder̃ ̆ ץ ҹ ̂codec̃Ȃ

ᴆ Ώ̆῏ Ȃ ̆

MJPGȁXVIDȁDIVX ̆ ↓ FOURCC 3Ȃ ᴆ

̂ avi ̃ ѿҩ ᴆȂ 

OpenCV 2Ҭ ᶫԅңҩ ΏȂ VideoCapturĕ

Ώ VideoWriterȂ 

4.2.1  

VideoCapture ׆ץ ᴆ Ἕ̆Ӟ ׆ץ Ἕ ἝȂ ץ

ᶏ ₱ ᴆ Ἕ Ȃ VideoCapture ⇔

̆Ӟ ᶏץ VideoCapture::open() V̆ideoCapture::open()₱ ᴪ ꜚ

VideoCapture::release()₱ ̆ᾢ ̆ Ῥ Ȃ 

ѿ ̆ ᶏץ VideoCapture::read()₱ ȂVideoCapture ԅ>>

ᵬ ̆ ԅ ⱳ ȂҊ ᶛ ԅᶏ VideoCapture

Ȃ 

#include <iostream>  

#include "opencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

int main(int argc, char** argv)  

{  

    // ѿҩ Ἕ  

    //VideoCapture cap(0);  

 

    // ᴆ 

    VideoCapture cap("video.short.raw.avi");  

                                                      

3 ̔http://www.fourcc.org/codecs.php 
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    // ⱳ  

    if(!cap.isOpened())  

    {  

        cerr << "Can not open a camera or file." << endl;  

        return - 1;  

    }  

 

    Mat edges;  

    // ⇔  

    namedWindow("edges",1);  

 

    for(;;)  

    {  

        Mat frame;  

        // ׆ cap Ҭ ѿ ̆ ⌠ frame  

        cap >> frame;  

        // ⌠ Ἕ 

        if(frame.empty())  

            break;  

        // ⌠ Ἕ ҹ  

        cvtColor(frame, edges, CV_BGR2GRAY);  

        // ᵬ 

        Canny(edges, edges, 0, 30, 3);  

        //  

        imshow("edges", edges);  

        // 30 ̆ ↕ ₮  

        if(waitKey(30) >= 0)  

            break;  

    }  

    // ₮ ᴪ ꜚ cap Ҭ  

    return 0;  

}  
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 4.2 ᶡ  

4.2.2 Ώ  

ᶏ OpenCV⇔ Ӟ ̆ҍ Ҍ ̆ᵰ ⇔

ѿ ↓ ̆ ̔ ᴆ ̆ ̆ ̆ Ȃ

ᶏ ҩ ̆ ץ CV_FOURCC('M','J','P','G')ȁCV_FOURCC('X','V','I','D')

CV_FOURCC('D','I','V','X') Ȃ ᶏ ⇔ ᴆ̆ ῒ

ז Ȃ 

ἝΏ῀ ᶏץ VideoWriter::write()₱ ̆VideoWriter ҬӞ

ԅ<< ᵬ ̆ᶏ ḂȂ ̔ Ώ῀ Ἕ ҍ⇔

ѿ Ȃ 

Ҋ ᶛ ԅ ᵥΏ ᴆȂ ᶛ ѿҩ ᴆ̆ 0

҉ ѿҩ ľ0Ŀ̆ 1 ҉ ҩ ľ1Ŀ̆ ץ ̆῍ 100 Ȃ

 4.3 Ȃ 

#include <stdio.h>  

#include <iostream>  

#include "o pencv2/opencv.hpp"  

 

using namespace std;  

using namespace cv;  

 

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

    // ӈ  

    Size s(320, 240);  

    // ⇔ writer ̆ FOURCC FPS  

    VideoWriter writer = VideoWriter("myvideo.avi", 

CV_FOURCC('M','J','P','G'), 25, s);  

    // ⱳ⇔  

    if(!writer.isOpened())  

    {  

        cerr << "Can not create video file. \ n" << endl;  

        return - 1;  

    }  

 

    //  

    Mat frame(s, CV_8UC3);  

 

    for(int i = 0; i < 100; i++)  

    {  

        // Ἕ ҹ  

        frame = Scalar::all(0);  

        // i ҹ i ұ  

        char text[128];  

        snprintf(text, sizeof(text), "%d", i);  

        // ⌠ ҉ 

        putText(frame, text, Point(s.width/3, s.height/3), 

FONT_HERSHEY_SCRIPT_SIMPLEX, 3, 

                Scalar(0,0,255), 3, 8);  

        // ἝΏ῀  

        writer << frame;  

    }  

 

    // ₮ ᴪ ꜚ῏ ᴆ 

    return 0;  

}  
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 4.3   ᶡ  

 


