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esta presentacion provienen del libro:

Vision por Computador: fundamentos y métodos.
Arturo de la Escalera Hueso. Prentice Hall.
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Las librerias OpenCV

* ¢Qué son las librerias OpenCV?

e Open Source Computer Vision

o Librerias de vision por computador

e desarrolladas por Intel

e 1999 version alfa, 2015 versién 3.0

e Licencia BSD . Pueden ser usadas

e para propositos comercialesy

* de investigacion.

e Multiplataforma: Linux, MacOS X y Windows
e 500 funciones (c, c++, python)

» sourceforge.net/projects/opencvlibrary

e Learning OpenCV. Computer Vision with the
OpenCV Library. G. Bradski, A. Kaehler, O'Reilly
Media, 2008

ucdm | Universidad Carlos lll de Madrid



* http://opencv.org
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OpenCV
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OPENCV

{OPEN SOURCE
COMPUTER VISION)

WHAT'S

OpenCV is released under a BSD license and hence it's free
for both academic and commercial use. It has C++, C,
Python and Java interfaces and supports Windows, Linux,
Mac OS, i0S and Android. OpenCV was designed for
computational efficiency and with a strong focus on real-time
applications. Written in optimized C/C++, the library can take
advantage of multi-core processing. Enabled with OpenCL, it
can take advantage of the hardware acceleration of the
underlying heterogeneous compute platform. Adopted all
around the world, OpenCV has more than 47 thousand
people of user community and estimated number of
downloads exceeding 9 million. Usage ranges from
interactive art, to mines inspection, stitching maps on the
web or through advanced robotics.

2015-07-20 2015-06-04
OpenCV 2.4+3.0 OpenCV 3.0
Manager for Android OpenCV 3.0 gold has

been just released, with
lots of bug fixes and some
nice improvements since
3.0 rc, like fully functional
OpenCV Manager for
Android, more portable
parallel_for, DAISY
features and LATCH
descriptor in
opencv_contrib etc.

beta testing starts
We invite you to take part

in OpenCV Manager for
Android beta testing.

ucdm

QUICK LINKS:
Online documentation
User Q&A forum

Report a bug

Build farm

Store

2015-05-01
Intel launched OpenCV

LATEST
DOWNLOADS

2015-06-04
VERSION 3.0

am OpenCV for Windows

™ OpenCV for Linux/Mac

i OpenCV for Android

& OpenCV for iOS

2015-04-24
OpenCV 3.0 rc1

3.0 beta support
OpenCV 3.0 beta, is now a
feature of Intel® Integrated
Native Developer
Experience (Intel® INDE).
Providing optimized
Windows and Android pre-
built binaries for academic
and commercial use.

https://software intel com/en-emerging acceleration

OpenCV 3.0 rc has been
just released, with lots of
improvements since 3.0
beta, including multiple
bug fixes, better
compatibility with OpenCV
2.4, better Android and
WInRT support, embedded
motion jpeg codec and the

us/opencv
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Las librerias OpenCV

* Instalacion de las OpenCV

- Descarga desde:
sourceforge.net/projects/opencvlibrary

* Instalar en
« C:\opencv

Oo 7-Zip self-extracting archive X

Extract to:
C:\opencv . [
Extract Cancel ‘
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Las librerias OpenCV

* En Microsoft Visual Studio (todas versiones)
* Proyecto nuevo

- Anadir en VisualC++ subdirectorios y la ruta
de las librerias.

» Seleccionar las bibliotecas del proyecto.

5COmMo¢

ucdm | Universidad Carlos lll de Madrid



Las librerias OpenCV

e [niciar MS Visual C++
Archivo/Nuevo/Proyecto

e Seleccionar Tipo de proyecto:

eVisual C++ -> Aplicacion de consola Win32

e Nombre -> “L01_showimage”

New Project 7 X

Win32 Application Wizard - e01_showimage

b Recent NET Framework 4.5 - Sortby: Default

4 Installed 3

N . Application Settings
Win32 Console Application P (e Type: Visual C++ pp g

4 Templates A project for creating a Win32 console
b Visual Basic 2 MFC Application Visual C++ application

b

Visual C#

< MEEEE . E} ! Visual G Overview Application type: Add conmon header fies for:
Windows Stor
Vindows Store I-" o TV Visua Windows application
ATL I| BiankApp (xamL Visual C++ Applcation Settings
CLR I~ @) Consale application
General N Project Visual G++ )
MEC = o
L] Grid App (XAML Visual C++ O saticlibrary
Win32 4
b Visual F# 'L:j Hub App (XAML Visual C++
Script 44
7] split App (xamy) Visual C++
4 v
DirectX App Visual C++
@ [V] sequrity Development Lifecyde (SDL)
4 edks
DirectX App (XAML Visual C++ i
Samples .
Lt
b Online 2N OLL Windows Store apps Visual C++ ¥
0 2013\Projects - Browse.

W] Create directory for solution

Add to soyrce contro

N
OK Cancel !arl< < Previous Finish




# HoughCirculos - Microsoft Visual Studio

Archive Editar Ver Proyectc Generar Depurar Herramientas

i ~ _l =2"N- A" M Y P Debug
Las librenas Ot it
Explorador desoluciones... v 1 X HoughGirculos.cpp Pagina de inici Intelligent Systems Lab
= | @R (Ambito global)
J Solucién 'HoughCircules' (1 pro ‘ / /TolImage* imagc
o - . . %] | Generar ¥
=+ L Archivos |l L
|ﬂC|U|r |OS . .. ¢} Houg Volver a generar |
o o i .. C+] stdaf P— =
subdirectorios y la o ae] | g
1 4 - [ Archivos olo proyecto -
rUTG de |OS |Ibrerlos | ReadMe.d Optimizacion guiada por perfiles »

Reglas de generacién personalizadas...
Orden de generacion de herramientas...

- Seleccionar el T .

Referencias...

nombre del | Agregar referencia Wek b
proyeCTO, pUlSCIr &7, | Ver diagrama de clases l;

Establecer como proyecto de inicio

botdn derecho y , Depurer » j
pinchar en geplondord. [3 & | Cor

Resultados

propiedades : X | Quiter

Mostrar resultados de
Cambiar nombre

Descargar el proyecto

j Abrir carpeta en el Explorador de Windows

== Propiedades

9/5
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Las librerias OpenCV

- Configuracion: 'All configurations'
* Incluir la ruta:
« $(OPENCV_DIR)\...\.\include

- Ruta de la libreria:
- $(OPENCV_DIR)\lib

e01_showimage Property Pages

<Tnclude Directories $(OPENCV_DIR)\..\..\include;$ (IncludePath) I —
Configuration: | All Configurations Reference Directories $(VC_ReferencesPath_x86);
- —tibrary Directories $(OPENCV_DIR)\lib;$(LibraryPath) —
[j Ezmgjrazgonpsgszmes Library WIinRT Directories S(WindowsSDK_MetadataPath);
General Source Directories $(VC_SourcePath);
Debugging Exclude Directories $(VC_IncludePath);$(WindowsSDK_IncludePath);$(MSBuild_ExecutablePath);S(VC_L
P C/C++
> Linker

> Manifest Tool

> XML Document Generator
> Browse Information

[> Build Events

> Custom Build Step

> Code Analysis

Executable Directories

Pedl m 11mm ttolh mn mmmembl i € mirm ot dm bl m €0 mm catlh’lm Lt sl 1l = A1 . s smerm ot  mvrrmm ool ;, 2 vt s s i cm et s mlIl~ DATLI




Las librerias OpenCV

e Seleccionar las librerias de las opencv en el proyecto:

*En Vinculador/entrada (Linker/Input) -> Dependencias adicionales (Aditional

dependencies)

*En modo 'debug':
opencv_ts300d.lib
opencv_world300d.lib

*En modo 'release’:
opencv_ts300.lib
opencv_world300.lib

NOTA:
300 indica que es la version 3.0
Dependiendo de la que sea
cambiara

Intelligent Systems Lab

e01_showimage Property Pages

Configuration: |Debug

I Common Properties
4 Configuration Properties
General
Debugging
VC++ Directories
b C/C++
4 Linker
General
Input

Manifest File

? X

v | Platform: |Active(Win32) V. Configuration Manager...

Additional Dependencies
Ignore All Default Libraries
Ignore Specific Default Libraries
Module Definition File

Add Module to Assembly
Embed Managed Resource File
Force Symbol References

Delay Loaded DlIs

Assembly Link Resource

opencv_ts300d.lib;opencv_world300d.lib; % (AdditionalDependencies)

e01_showimage Property Pages

7 X

Configuration: Release

i v| Platform: | Active(Win32) v | | Configuration Manager..

P Common Properties
4 Configuration Properties
General
Debugging
VC++ Directories
P C/C++
4 Linker
General
Input
Manifest File

ucom | vniversiaa
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Additional Dependencies
Ignore All Default Libraries
Ignore Specific Default Libraries
Module Definition File

Add Module to Assembly
Embed Managed Resource File

opencv_ts300.lib;opencv_world300.lib;%(AdditionalDependencies)

Force Symbol References
Delay Loaded Dlls
Assembly Link Resource



Las librerias OpenCV

e Complete libraries:

opencv_ts300.lib
opencv_world300.lib
llmImf.lib

ippicvmt.lib
libjasper.lib

libjpeg.lib

libpng.lib

libtiff.lib

libwebp.lib
opencv_calib3d300.lib
opencv_core300.lib
opencv_features2d300.lib
opencv_flann300.lib
opencv_hal300.lib

ucdm

opencv_highgui300.lib
opencv_imgcodecs300.lib
opencv_imgproc300.lib
opencv_ml300.lib
opencv_objdetect300.lib
opencv_shape300.lib
opencv_photo300.lib
opencv_stitching300.lib
opencv_superres300.lib
opencv_videostab300.lib
opencv_video300.lib
zlib.lib
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Intelligent Systems Lab

s librerias OpenCV

(3 Y1  QuickLlaunch (Ctrl+Q P - & X
Sign in ~
| A e Se anaden los
Al Solution Explorer v I x
- @ o-2a@ &=

» 4

Search Solution Explorer (Ctrl+

codigos fuente:

m Solution ‘e01_showimage' (1 project)
4 [%] e01_showimage
P ;& External Dependencies
% Header Files
7+ Resource Files

O New ltem.. Ctrl+Shift+A Add » Jecep
. X eFromVideo.c
*a  Existing Item... ShiftsAltsA  |B Class Wizard.. Ctrl+Shift+X o
T New Filter Scope to This
e (Class.. New Solution Explorer View
% Resource.. X cut Ctrl+X Add New Item - e01_showimage
[']j Copy Crl+C 4 Installed Sort by: Default
o viscel - D’ C++ File (cpp) Visual C++ W Lt (e
Windows Store £
. Creates a file containing C++ source code
X  Delete Del L [  Headersiie o Visual C++
Code
% Rename HLSL
Data
#  Properties Alt+Enter Resource
Web
Utility
Property Sheets
Test
b Online
v
-1 x e 10 go online smolate
Name: €01_showimage.cpp
Location: c blo\documents\visual studio 2013\Projects\e01_showimage\e01_showimage! Browse...
> Solution Explorer | Team Explorer Class View Properties

Col 49
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Las librerias OpenCV

e Ejemplo 01:
eMostrar una imagen de disco:
#include <opencv/cv.h>
1. Nombre de la imagen en el disco
2. Cargar la imagen y comprobar
3. Mostrar la imagen
4. Esperar a la pulsacion de cualquier tecla
5. Liberar la memoria
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e01_showimage.cpp*

(Global Scope)

1
2

AW

6 [Flusing namespace cv;

1NN 04

=1// e01_showimage.cpp: Load image from disk and show in window
—#include "opencv\cv.hpp”

#include <iostream>

using namespace std;

Sint t.__. _.._ _ __, -har* argv[])

// Object instantiation
Mat img;

// Load image from disk

img = imread("mandril.jpg");

if (!img.data){
cout << "error loading image" << endl;
return 1;

}

// Create window canvas to show image
namedWindow("original™, CV_WINDOW_AUTOSIZE);

// Show image in the name of the window
imshow("original™, img);

// Function for show the image in ms.
// © means wait until keyboard is pressed
waitKey(0);

// Free memory
destroyWindow( "original™);
// End of the program
return 0;



Las librerias OpenCV

* Ejemplo 02: Mostrar una imagen perteneciente a u
video.

Cargar el archivo del video

Comprobar que se ha cargado correctamente
Extraer la primera imagen

Comprobar que se ha cargado correctamente
Mostrar la imagen

Presionar una tecla

SI ESCAPE, finalizamos el bucle

Liberamos memoria

Finalizamos el programa

00N WD =
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Las librerias OpenCV

e Ejemplo 02: Mostrar una imagen perteneciente a un
video

4

euZ_showimagerromvideo.cpp + X

{3 1 // e02_showimageFromVideo.cpp: Load image from video stream. = (Global Scope)
g 2 S 34 }
: 3 [H#include "opencv\cv.hpp" % 35
S 4 | #include <iostream> - 36 // Create window canvas to show image
g 5 ) 37 namedWindow(“original™, CV_WINDOW_AUTOSIZE);
= 6 #define ESCAPE 27 =
7 Q 39 while (keypressed != ESCAPE){
8 [Fusing namespace cv; 40 // read frame by frame in a loop
9 |using namespace std; 41 success = capture.read(frame);
10 42
11 Fint main(int argc, char* argv[]) 43 // if no success exit program
12 1 { 44 if (success == false){
13 // Name of the video 45 cout << "Cannot read the frame from file" << endl;
14 char* name = "honda-asimo.avi"; 46 return 1;
1 17 }
16 // "Capture" image extraction 48
17 VideoCapture capture; 49 // Show image in window
18 50 imshow("original®, frame);
19 // Object instantiation 1
20 Mat frame; 52 // save the pres in keypressed
21 53 keypressed = waitKey(0);
22 // keyboard pressed 54 }
23 char keypressed = 0; 55
4 56 // Free memory
25 // Check the success for image reading 5 destroyWindow(“original™);
26 bool success; 58 capture.release();
27 59 // End of the program
28 // Load image from disk 60 return 9;
29 capture.open(name); 61 }
30 // if not success, exit program

if (!capture.isOpened()){
cout << "error in VideoCapture: check path file" << endl;

return 1;

91 % v



Las librerias OpenCV

« Ejemplo 03: Mostrar una imagen desde la cadmara
Abrir la cdmara

Comprobar que se ha cargado correctamente
Obtenemos una imagen

Comprobar la captura

Mostrar la imagen

Pulsar una ftecla

Si ESCAPE, finalizar el bucle

Liberar memoria

Finalizar programa

00N AW~
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Las librerias OpenCV

« Ejemplo 03: Mostrar una imagen de una camara

e03_showimageFromCamera.cpp +* X

(Global Scope)

1 // e02_showimageFromCamera.cpp: Load image from camera.
2
—s " hop" = -
#%nclude ?Dencv\cv pp L3N €03_showimageFromCamera.cpp + X
4 | #include <iostream> 3
c = (Global Scope)
x .
#define ESCAPE 27 S .
2 32 while (keypressed != ESCAPE){
. 3 // read frame by frame in a loop
—lusing namespace cv: =
. 8 success = capture.read(frame);
9 using namespace
10 g 35 [= //capture >> frame;
- x fyox .
. R 36 if no success exit program
11 Hint main(int argc, char* argv[]) {/ ne =u = {pr '
» 37 if (success == false){
- { o " . X cout << "Cannot read the frame from file" << endl;
13 // Start "Capture" in default device (@)
i - return 1;
14 VideoCapture capture(0); )
15 if (!capture.isOpened()){
16 cout << "error in VideoCapture: check device" << endl; // Show image in window
17 return 1; 43 imshow("original", frame);
18 } 44
19 45 // save the pres in keypressed
20 // Object instantiation 46 keypressed = waitKey(0);
21 Mat frame; 47 }
22 48
23 // keyboard pressed 49 // Free memory
24 char keypressed = 0; 50 destroyWindow("original™);
2" 51 capture.release();
26 // Check the success for image reading 52 // End of the program
27 bool success; 53 return 0;
28 54 |}
29 // Create window canvas to show image
30 namedWindow("original™, CV_WINDOW_AUTOSIZE);
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