


core. The Core Functionality

imgproc. Image Processing

imgcodecs. Image file reading and writing

videoio. Media |/O

highgui. High-level GUI and Media |/O

video. Video Analysis

calib3d. Camera Calibration and 3D Reconstruction
features2d. 2D Features Framework

objdetect. Object Detection

ml. Machine Learning

flann. Clustering and Search in Multi-Dimensional Spaces
photo. Computational Photography

stitching. Images stitching

cuda. CUDA-accelerated Computer Vision

cudaarithm. CUDA-accelerated Operations on Matrices
cudabgsegm. CUDA-accelerated Background Segmentation
cudacodec. CUDA-accelerated Video Encoding/Decoding
cudafeatures2d. CUDA-accelerated Feature Detection and Description
cudafilters. CUDA-accelerated Image Filtering
cudaimgproc. CUDA-accelerated Image Processing
cudaoptflow. CUDA-accelerated Optical Flow

cudastereo. CUDA-accelerated Stereo Correspondence
cudawarping. CUDA-accelerated Image Warping

shape. Shape Distance and Matching

superres. Super Resolution

videostab. Video Stabilization

viz. 3D Visualizer

bioinspired. Biologically inspired vision models and derivated tools
cvv. GUI for Interactive Visual Debugging of Computer Vision Programs
datasets. Framework for working with different datasets
face. Face Recognition

Binary descriptors for lines extracted from an image
optflow. Optical Flow Algorithms

reg. Image Registration

rgbd. RGB-Depth Processing

Saliency API

surface_matching. Surface Matching
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Mat(int rows, int cols, int type, const cv::Scalar &s)

type:
CV_8U, CV_85, CV_16U, CV_32F CV_8UC3

Mat img1(240, 320, CV_8U);
Mat img2(240, 320, CV_8U, Scalar(100));
Mat img3(240, 320, CV_8UCS3, Scalar(200,100,0));

“="and “clone”

Mat img1(240, 320, CV_8U, Scalar(100));
Mat Img2, Img3;

Img2 = imgT;
img3 = img1.clone();




normal:

image:




Mat value access

Column 0O Columnl Column.. Columnm
Row 0 0.0 0.1 0. m
Row 1 1.0 1.1 l.m
Row ... | 213 | 2 ||
Row n n.0 n.l 0 n. m

3-channel : B, G, R

Column 0 Column 1 Column ... Column m




RMEBRE

MBS -
Mat gray_img(100, 100, CV_8U, Scalar(100));
gray_img.at<uchar>(30,20) =255;

T
Mat color_img(100, 100, CV_8UC3, Scalar(200,100,0)):
img.at<Vec3b>(30,20)[0] =255



OpenCV
IN
Visual Studio

for Linux:
https://gist.github.com/MarcWang/0547{87cf777b6576275

https://www.learnopencv.com/install-opencv3-on-ubuntu/

for MacOS:
https://www.learnopencv.com/install-opencv3-on-macos/



https://gist.github.com/MarcWang/0547f87cf777b6576275
https://www.learnopencv.com/install-opencv3-on-ubuntu/
https://www.learnopencv.com/install-opencv3-on-macos/

Step 1 Download OpenCV

e OpenCV 3.4.0 download link:
https://downloads.sourceforge.net/project/opencvlibrary/opencv-win/
3.4.0/opencv-3.4.0-vc14 vcl15.exe?
r=https%3A%2F % 2Fopencv.org%2Fopencv-3-4.html&ts=1519635075
&use mirror=nchc

e Extract it to a proper directory
ex. C:\opencv


https://downloads.sourceforge.net/project/opencvlibrary/opencv-win/3.4.0/opencv-3.4.0-vc14_vc15.exe?r=https%3A%2F%2Fopencv.org%2Fopencv-3-4.html&ts=1519635075&use_mirror=nchc
https://downloads.sourceforge.net/project/opencvlibrary/opencv-win/3.4.0/opencv-3.4.0-vc14_vc15.exe?r=https%3A%2F%2Fopencv.org%2Fopencv-3-4.html&ts=1519635075&use_mirror=nchc
https://downloads.sourceforge.net/project/opencvlibrary/opencv-win/3.4.0/opencv-3.4.0-vc14_vc15.exe?r=https%3A%2F%2Fopencv.org%2Fopencv-3-4.html&ts=1519635075&use_mirror=nchc
https://downloads.sourceforge.net/project/opencvlibrary/opencv-win/3.4.0/opencv-3.4.0-vc14_vc15.exe?r=https%3A%2F%2Fopencv.org%2Fopencv-3-4.html&ts=1519635075&use_mirror=nchc

Step 2 System Path Setting
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Step 2 System Path Setting

o RHEEL > Path > #REE > FTIH opencv BT
Ex: C:\opencv\build\x64\vc15\bin
(ve15 for visual studio 2017)

o EERHEAE —

cvdrone3 FIEREEEI(U)
B E a C:\Program Files (x86)\Inte\iCLS Client\ F2EN)
GOOGLE_APIKEY no C:\Program Files\Intel\iCLS Client\,
GOOGLE_DEFAU... no %SystemRoot%\system32 B|EE)
GOOGLE_DEFAU... no 9%SystemRoot%
OneDrive C:\Users\cvdrone3\OneDrive v 9%SystemRootd6\System32\Whem EEPB)...
' - %SYSTEMROOT%\System32\WindowsPowerShell\w1.0\
FRB(N)... £EE(E).. RIEE(D) C:\Program Files (x86)\Intel\Intel(R) Management Engine Compo... RIER(D)
C:\Program Files\Intel\Intel(R) Management Engine Components\,..
SEB(S) C:\Program Ffles (x86)\Intel\Intel(R) Managemen-t Engine Compo...
C:\Program Files\Intel\Intel(R) Management Engine Components\,... £EU)
2 = (A C:\Program Files\dotnet
Compec  ClWindomomemiemdene 780
NUMBER_OF PR.. 4
0s Windows_NT
@ C:A\Program Files (x86)\IntehiCLS Client\;C... REXF(...
FEW)... =EE()... BIERQL)
BT s




Step 2 Project properties

e Create a new Project
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Step 2 Project properties

o HREEIER > ¥ x64 (Win32 &)

HE(Q): |ER (Debug) v F2(P): | x64 v || EEEEF(0)..
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Step 2 Project properties

e VC++ BH#&% > include B&% > 4REE > FiZopencvig¥
Yhe\RathteoZYouriopencv\build\include

£E7(0): {EE= (Debug) v E2(P): | x64 v EREEEZ(0)..
4 (EFEEE v —&
—5 CIETEES $(VC_ExecutablePath_x64):$(WindowsSDK_ExecutablePath):$(VS_Ex:
=k Include B C\opencvbuild\include;$(IncludePath)
VC++ B / Q?E'*_ = SIVC_RetgrencesPath x6d);
P EXEES $(VC_LiffraryPath_x64);$ (WindowsSDK_LibraryPath_x64);$ (NETFXKits
b :Ef?ég_ WIinRT EX.EE&# S(WindowsSDK_MetadataPath);
b ‘_‘E"%__— - RIEEH $(VC/SourcePath);
[[: §T1L=;;-r§:== 13 3= _IncludePath);$(WindowsSDK_IncludePath);$(MSBuild_Executal
b BEESEH
b EFTESECR Include/E % ? X
b BREIW
% x ¢ *

Ch\opena\build\include

< >
ZiEE
C\opena\build\include A
< > ’
£3E

S(VC_IncludePath)
$S(WindowsSDK_IncludePath)

Include B

| | —_—— e e ———— e ——, . - - o oo ]l T 2] 244 25 15 e Tt oty ISP fode Lhb =T, 71N —_— e e e



Step 2 Project properties

e \V/C++ BH#E > IZNEBEE > 4REE > FiZopencvigX

YHetPathtteZYouriopencv\build\x64\vc15\lib

E7E(C): {EE= (Debug) v | FE2(P): xb4 v EEEER(0)...
4 (EEEE v —&
—5 cIATEESE $(VC_ExecutablePath_x64);$(WindowsSDK_ExecutablePath);$(VS_Exi
=k Include B& C\opencbuild\include;$(IncludePath)
VC++ BE ~—~0___ ‘ S(VC_ReferencesPath vAd):
b C/C*_* iEﬂ_E C\openc\build\x64\vc15\lib;$(LibraryPath)
b jéf?g___ WIinRT EXEE S $S(WindowsSDK_MetadataPath);
b RE-"\%__I—E_P REBS® $(VC_SourcePath);
E ?_ETIL:;_* = BRES $(VC_IncludePath);$(WindowsSDK_IncludePath);$(MSBuild_Executak:
p BEEEHF
p EIEEET e
[> %iﬂ,/}i\xﬁ \=:\.§§§3§ ? ><
' =R
Chopenav\build\x64\vc15\lib
< >
ZEE
Chopenaoi\build\x64\vc15\lib A
v
< >
£&E:
$(VC_LibraryPath_x64) A

$(WindowsSDK_LibraryPath_x64)
Ei@ E 53 v

[ — LA e . S et L GEED AUNE A e BAAE £ R PUA. A




Step 2 Project properties

e C/C++>—fi§ > Hfthinclude B &% > 4REE > FTIBIAT=I1A
Yhe\RathteoZYouriopencv\build\include
Yhe\Rath\teZYeuriopencv\build\include\opencyv
Yhe\RathteYourropencv\build\include

£ER(0): {EE= (Debug) v EZ(P): xb4 v EREEEF(0)...
4 EEEE “linclude E& C\opencwWbuild\include;C:\opencv\build\include\opencv2;C:\gpt
—& h #using B
1=k BEERER [(REZEF)NEIFRE (/)
VC++ B Common Language Runtime 1=
‘| C/C++ {8 Windows S TIEEBR IaE
:{"', EEEIEBRER Z (/nologo)
f‘fga SEES B4R 3 (AW3)
Bl §;._;=;:’-;: Tt ;E;.'.:g-a =i s ?
S :;z:z SEES Effh Include B ? X
S — ESEE
e memae pEEs v | X v
FTIm=RIISERE o
BEE SDLRE C\opena\build\include A
e ZEBRES Chopenc\build\include\opencv2
ST C\opena\build\include\opencv
EfE v
FEER < >
2] .
p EFREETE C:\opencv‘-\build\include A
b XML TEELE C:\opencv\build\include\opench
b BB C\opena\build\include\opencv v




Step 2 Project properties

ZEd
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‘Vhe\Rathto\WYouriopencv\build\x64\vc15\lib
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Step 2 Project properties

Bigds > WA > BT > 4REE > Hig

N =

[ =

opencv_world340.lib
opencv_world340d.lib

av

HEE

EE(0)...

Windows SE£EH
EE
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A A v A v

jukici e kernel32.lib;user32.lib;gdi32.lib;winspool.lib;comdlg32.lib;advapi32.
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ZH A DLL =iE :L ?
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opencv_world340.lib
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%(AdditionalDependencies)
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Step 3 Test

o EEHER|IEXx86IAXx064

o S ICE - P F#E Windows BETE -

Sourcecpp ® X
i %/ Project1
lude ﬂDp%HCVi:HLHu Jhpp=

- mainf ) |
i'qT

tmshow( "de
wa1tKey
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1.E2%EE 51 (50%)

o BISEBEBRIZEH > BZE(), )HIEE :

uchar intensity = image.at<uchar>(i, j);

» S=BEBRY » RE(, )iV EEE -

uchar intensity_red = image.at<Vec3bx>(i, j)[2];




1.E8%2@E 51 (50%)

o BHEMTMEISBGRAE:
BEAERIeBENEREBENETS
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o MRIRE L5
= > 7

o WITNEH

2. BB AIEE (50%)

BRBEREMNE > EIBAFERR
LR IEAREK DB L R RRUER RS -

Pixel(101, 101)3&

B&

A b T A PO

0.570.5"200 + 0.5"0.5"100 + 0.570.5*50 + 0.5"0.5"150 = 125

input

—s (101, 101)

output (2x)

50, 50
0,°9 !
200 100
(51, 51)
T50 150



2. BB AIEE (50%)

o U HNMARBUAREE

=Z{FH OpenCV API (10%)
ITEEERMEARE (40%)

B S A%
P




Reference

e OpenCV 3.4.1 Document
https://docs.opencv.org/3.4.1/



https://docs.opencv.org/3.4.1/

