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OpenCV

- OpenCV?

cou Open-source Computer Vision library

2,500+ Argorithms & Functions

- Real-time performance
OpenCV - C, C++, Python, Java

- Windows, Linux, Mac OS, i0S, Android
- BSD License

Berkeley Software Distribution License
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Installation

- opencv.org

' N, OpenCV | CpenCV
C ff |[J opencv.org

0
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OpenCV

FAg7 O 22 O 2=z O ox#A Oforppt [ HIWEE 2012

Wolfram|Alpha [E] [@atD]"se ®s. O =% O AY CJweke (O ifstream (J kinect (J @

DONATE

OPENCV

{OPEN SOURCE
COMPUTER VISION)

WHAT'S

L&T_L'@;ﬁm

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 interffaces and supports Windows, Linux.
Mac OS5, 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 hetercgeneous 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.

2015-02-04 2015-02-03

OpenCV for Secret Ceemple OpenCV
Agents distribution for Visual
A new book, OpenCV for  Studio

Secret Agents, is now for  Qut of the box OpenCV
sale from Packt Publishing C++ development plugin
with free shipping te many  for Visual Studio.
countries! Includes: pre-compiled

LATEST
DOWNLOADS

QUICK LINKS:

Online documentation

VERSION 3.0 BETA

User Q&A forum 58 OpenCV for Windows

ALY  OpencV for Linux/Ma
Build farm

& OpenCVior i0S
Store

201501-27 2015-01-16

Biicode Kickstarter:

Biicode is a C/IC++ PylmageSearch Gurus
dependency manager with  Kickstarter campaign for a
a hosting service, much Computer Vision +

like Maven and Maven OpenCV course covering
Central for Java Using the face recognition.

new "hooks" feature of automatic license plate
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Visualization Tool Kit

- For 3D computer graphics, modeling etc...
- C/C++, Python, Java
- BSD License

Berkeley Software Distribution License
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Installation

- vtk.org

wm VTK - The Visualization ~ x

Etk.org o B @
Z=#2 (=% [ oZMA (O for.ppt [ M7/FK 200 . # Wolframjalpha ) [2aiEn"Se 2. (O AY Cweka [ o232z []xcoz (A4 24

Downloag

{ About Features v Resources Developer Tools v

VTK Blog Posts

04.02.2015 Ghost and Blanking (Visibility)
Changes

03.25.2015 Webinar: VTK 6.2 Release
03.07.2015 Threshold with Cell Set
03.06.2015 Building VTK for Mobile Architectures

03.05.2015 VTK 6.2.0

I
E

WTE_DIR
CiftopencyTR-6,1,0

[
1
8o
=

;% VTK_DIR%\bin\Debug;
;% VTK_DIR%\bin\Release;
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File Tools Options Help

Where is the source codely C:/Users/5L/Downloads/YTE-6 1.0 browse Source,,,

Where to build the binaried C:/Users/15L/Downloads/AVTE-6,1,0 - | Browse Build,,,
Search: [] Grouped [] Advanced |gp Add Entry | | 00 Remove Entry

MName Value

E EEEE

o
o
o
I
I
=
o
o
]

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

Configure ] [ Generate ] Current Generator: Wisual Studio 10 2010

e

Views/Geovis/CMakelists.txt:é nivtk_rr.::uduleZl ibrar;) o
This warning is for project developers. Use -Wno-dev to suppress it.
Configuring done -
< [



Installation
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vtkalglib-6.1.Iib;vﬂ(ChartsCore-ﬁ.l.Iib;vtkCommonCle
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vtkalglib-6.1 lib

vtkChartsCore-6.1.lib
vtkCommonCelor-6.1.lib
vtkCommonCemputationalGeometry-6.1.1ib
vtkCommonCore-6.1.lib

|

T

& ak
opency_ts300d.lib
opencv_world300d.lib

opency_viz3004d lib
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Installation

%0penCV 3.0.0-dev documentation page 21 (http://docs.opencv.org/trunk/index.html)

viz::Viz3d myWindow( "Coordinate Frame"

"Coordinate Widget", viz::WCoordinateSys
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Visualization

ply

format [& 2] — ASCII or Binary
comment [Zf 0| 2ot HH]
element vertex [N]

property [AFEH] x

property [AI2H] y

property [AFEH] z

element face [N]

property list uint8 int32 vertex_indices
end_header

000

010

USIL Fenegze Syt Relbemetanmy
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ply

format ascii 1.0
element vertex 8
property float32 x
property float32 y
property float32 z
element face 6
property list uint8 int32 vertex_index
end_header

000

001

011

R T R R |
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D == D

40125
47654
40451
41562
426753
43740
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Visualization

Viz3d myWindow("Creating Widgets"

WLine axis(Point3f(-1.0f,-1.0f,-1.0f), Point3f(1.0f,1.0f,1.0f

nyWindow "Line",axis

ISIN a5 YSyeembitaboratory 0
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Visualization

- Make a widget

inc ‘opencv2/viz.hpp"
‘opencv2/viz/widget_accessor.hpp"
"opencv2/viz/viz3d.hpp"

e {vtkPoints.h)
{vtkCellArray.h)

{vtkPolyData.h)
{vtkPolyDataMapper.h)
{vtkIdList.h)
{vtkActor.h)
{vtkProp.h)

class WShape_TEST : public viz::Widget3D

public:
WShape_TEST(const Point3f &ptl, const Point3f &pt2, const Point3f &pt3, const viz::Color & color = viz::Color::white

IS8 TGy sermitaboratory 11
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Visualization

- Make a widget

BWShape_TEST: :WShape_TEST(const Point3f &ptl, const Point3f st Point3f & nst viz::Color & cc

pinter{vtkPoints, ts = vtkSmartPointer<{vtkPoints>: : New
vtPo1nt ’ 7

cell = vitkSmartPointer<wvtkIdList,: :New

— > Insertld([cell’s index], [point’s index]);

2]11s = vtkSmartPointer{vtkCellArray,: :New

ta = vtkSmartPointer<{vtkPolyData,: : New

2 \Verts, Lines, Polys, Strips

-> Set Points and Shape.

12
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Visualization

- Make a widget

vtkSmartPointer{vtkPolyDataMapper, er = vtkSmartPointer{vtkPolyDataMapper>: :Ney

-> Store this actor in the widget

IS8 TGy sermitaboratory 13



Visualization

- Make a widget

viz::Viz3d myWindow("Creating Widgets"

WShape_TEST Aw(Point3f

“arrow”  Aw

"coordinate”

5L Roemge Systmem Refemaisy

Point3f(1.0,1.0,0.0

viz: :WCoordinateSystem

Point3f(0.0.0.0,1.0

2019-04-10
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03 Visualization

- Smart Pointer
=] = —
-> ofjAl & ER7t gle ZOIE.
Inherited by vtkSmartPointer< T >, vtkSmartPointer< AbstractPStreamTracerUtils >, vtkSmartPointer< AMRIndexIterator >, vtkSmartPointer< ImplementationType >,
vtkSmartPointer< StorageType >, vtkSmartPointer< TemporalFractaloutputUtil >, vtkSmartPointer< vtkAbstractCellLocator >, vtkSmartPointer< vtkActor >,
vikSmartPointer< vtkActor2D >, vtkSmartPointer< vitkAddMembershipArray >, vikSmartPointer< vtkAnnotationLink >, vtkSmartPointer< vtkAppendPolyData >,
vtkSmartPointer< vtkApplyColors >, vtkSmartPointer< vtkApplyIcons >, vtkSmartPointer< vtkArealayout >, vtkSmartPointer< vtkAssignCoordinates >, vtkSmartPointer<
vtkAxis >, vtkSmartPointer< vtkAxisActor2D >, vtkSmartPointer< vtkBalloonRepresentation >, vtkSmartPointer< vtkBivariateLinearTableThreshold >, vtkSmartPointer<
vtkBoxLayoutStrategy >, vtkSmartPointer< vtkBrush >, vtkSmartPointer< vtkCachingInterpolatedVelocityField >, vtkSmartPointer< vtkCallbackCommand >,
vtkSmartPointer< vtkCamera >, vtkSmartPointer< vtkCellArray >, vtkSmartPointer< vtkCellData >, vtkSmartPointer< vtkCenteredSliderRepresentation >,
vtkSmartPointer< vtkCharArray >, vtkSmartPointer< vtkChartLegend >, vtkSmartPointer< vtkCollection >, vtkSmartPointer< vtkColorSeries >, vtkSmartPointer<
vikCommmand >, vtkSmartPointer< vtkCompassWidget >, vtkSmartPointer< vtkCompositeDataDisplayAttributes >, vtkSmartPointer< vtkComputeHistogram2DOutliers >,
vikSmartPointer< vtkContext2D >, vtkSmartPointer< vtkContextDevice3D >, vtkSmartPointer< vtkContextMapper2D >, vtkSmartPointer< vtkContextScene >,
vtkSmartPointer< vtkConvertSelectionDomain >, vtkSmartPointer< vtkConvexHull2D >, vtkSmartPointer< vtkCoordinate >, vtkSmartPointer< vtkDataArraySelection >,
vtkSmartPointer< vtkDataObject >, vtkSmartPointer< vtkDataObjectToTable >, vtkSmartPointer< vtkDataSet >, vtkSmartPointer< vtkDendrogramItem >,
vtkSmartPointer< vtkDistanceToCamera >, vtkSmartPointer< vtkDoubleArray >, vtkSmartPointer< vtkEdgeCenters >, vtkSmartPointer< vtkEdgelLayout >,
vtkSmartPointer< vtkExtractSelectedGraph >, vtkSmartPointer< vtkExtractSelectedRows >, vtkSmartPointer< vtkFastSplatter >, vtkSmartPointer< vtkFloatArray >,
vtkSmartPointer< vtkGenericCell >, vtkSmartPointer< vtkGeoCamera >, vtkSmartPointer< vtkGeoTreeNode >, vtkSmartPointer< vtkGlyph3D >, vtkSmartPointer<
vikGlyphSource2D >, vtkSmartPointer< vtkGraphLayout >, vtkSmartPointer< vtkGraphToGlyphs >, vtkSmartPointer< vtkGraphToPweints >, vtkSmartPointer<
vtkGraphToPolyData >, vtkSmartPointer< vtkHardwareSelector >, vtkSmartPointer< vtkHeatmapItem >, vtkSmartPointer< vtkHoverWidget >, vtkSmartPointer<
vtkIconGlyphFilter >, vtkSmartPointer< vtkIdTypeArray >, vtkSmartPointer< vtkImageData >, vtkSmartPointer< vtkInformation >, vtkSmartPointer< vtkIntArray >,
vtkSmartPointer< vtkLabelPlacementMapper >, vtkSmartPointer< vtkLookupTable >, vtkSmartPointer< vtkMapArrayValues >, vtkSmartPointer< vtkMultiBlockDataSet >,
vtkSmartPointer< vtkOutlineSource >, vtkSmartPointer< vtkOverlappingAMR >, vtkSmartPointer< vtkPairwiseExtractHistogram2D >, vtkSmartPointer< vtkPen >,
vtkSmartPointer< vtkPerturbCoincidentVertices >, vtkSmartPointer< vtkPiecewiseFunction >, vtkSmartPointer< vtkPixelBufferObject >, vtkSmartPointer<
vtkPlotHistogram2D >, vtkSmartPointer< vtkPointData >, vtkSmartPointer< vtkPoints >, vtkSmartPointer< vtkPointSet >, vtkSmartPointer<
vikPointSetToLabelHierarchy >, vtkSmartPointer< vtkPolyData >, vtkSmartPointer< vikPolyDataMapper >, vikSmartPointer< vtkPolyDataMapper2D >, vtkSmartPointer<
vtkPolygon >, vtkSmartPointer< vtkPolyLine >, vtkSmartPointer< vtkPriorityQueue >, vtkSmartPointer< vtkQImageTolmageSource >, vtkSmartPointer<
vtkRemoveHiddenData >, vtkSmartPointer< vtkRenderer >, vtkSmartPointer< vtkRenderWindow >, vtkSmartPointer< vtkScalarBarWidget >, vtkSmartPointer<
vtkScalarsToColors >, vtkSmartPointer< vtkSelection >, vtkSmartPointer< vtkSliceAndDiceLayoutStrategy >, vtkSmartPointer< vtkSphereSource >, vtkSmartPointer<
vtkSpline >, vtkSmartPointer< vtkSquarifyLayoutStrategy >, vtkSmartPointer< vtkStringArray >, vtkSmartPointer< vtkTable >, vtkSmartPointer<
vtkTemporalInterpolatedvelocityField >, vtkSmartPointer< vtkTemporalPathLineFilterInternals >, vtkSmartPointer< vtkTextMapper >, vtkSmartPointer< vtkTextProperty
>, vikSmartPointer< vtkTexture >, vtkSmartPointer< vtkTexturedActor2D >, vtkSmartPointer< vtkTextureObject >, vtkSmartPointer< vikTooltipItem >,
vikSmartPointer< vtkTransform >, vtkSmartPointer< vikTransform2D >, vtkSmartPointer< vtkTransformCoordinateSystems >, vtkSmartPointer<
vtkTransformPolyDataFilter >, vtkSmartPointer< vtkTree >, vtkSmartPointer< vtkTreeFieldAggregator >, vtkSmartPointer< vtkTreeLevelsFilter >, vtkSmartPointer<
vtkUniformGrid >, vtkSmartPointer< vtkUniformGridAMR >, vtkSmartPointer< vtkUnsignedCharArray >, vtkSmartPointer< vtkUnsignedIntArray >, vtkSmartPointer<
vtkVertexDegree >, vtkSmartPointer< vtkVertexGlyphFilter >, and vtkSmartPointer< vtkWorldPointPicker >.

15




2019-04-10

Visualization

- Smart Pointer
1) At2tX|= EO| Y 1

inter<vtkObject, MyObject = vtkSmartPointer{vtkObject,: :New
Something

-> scopeZ LI7}H MyObject= ALA| EICH

2) AtefX|= EFO|Y 2
vtkSmartPointer{vtkObject, MyObject = vtkSmartPointer<{vtkObject,: :New

vtkObject * testObjectl = MyObject-, GetOutput
-> MyObject”/} scopeS LI7tH ALA|.

vtkSmartPointer<{vtkObject) testObject2 = MyObject-,
-> MyObiject2} testObject27t 2 5% scopeS L7 HH ArA|.

@@;}3@3 16
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Visualization

- Smart Pointer
3) o= O 74
Function(vtkSmartPointer{vtkObject> input_Objec

B

vTP:m11+P91n+P11v+P0h1P'T MyObject = vtkSmartPointer{vtkObject): :New

4) SeliA HH Hay,
|f11 5 Test(Class

vtkSmartPointer{vtkObject> MyObject;

IS8 TGy sermitaboratory 17



Visualization

- Smart Pointer
5) Smart Pointer Btst,
vtkSmartPointer<{vtkObject, myFunctior

VTP:mﬂlTPDIHTPl vTPOh]PrT MyObject =

return MyObject;

vtkSmartPointer{vtkObject, ReturnObject

vtkObject * ReturnObject = myFunctior

@@;}3@3

VTP:mﬂlTPDIHTPI vTPOh1P1T MyObject =

vtkSmartPointer<vtkObject,: :Ne

vtkSmartPointer<vtkObject,: :Ne

2019-04-10
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OpenCV 3.0 Installation

QOPEMCY_DIR

CWopencywopencyWbuildi =86 10

:%0PENCV_DIR%\bin:

IS8 TGy sermitaboratory 20
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OpenCV 3.0 Installation

OpenCV3_Debug %44 H0|X|

M) [N/A =z p; [N/A =
4322y - [ _
e o= 7= oo S BEE
A8% 2= £% 7|2 2ol
VC++ C|EE 2 OE ®O| @Y opency_ts300d.Iib
a4 C/C+= ojaszo 2= ||| opencv_world300d.lib
g DR g = Blaa ‘
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00 OpenCV 3.0 Installation 2

File Tools QOptions Help

Where is the source code:  C:/opency/opency/soUrces

v HEH » EE O3 (C) » MyOpenCV » opency

Browse Source,,, T8 v EREEEUEtTE g =& Hid - =7 E

Where to build the binaries:  C/MyOpenCysopency

- | Browse Build.,. T EAET

B rtesc

Search: Grouped Advanced [lﬁ &dd Entry ] [8 Rernawve Entry ]

B e st

Mame Walue

MyOpen

SEEEOEEES

B EEER
.t Google E2t0|2

= 2Ho12gg
Subversicn
B 24
Eurge
= A

oot
=1

& HFH
& =z 023 (@
= BT 023 (D)

L ECE

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

generate selected build files,

Configure ] [ Generate | Current Generator: VMisual Studio 10 2010

ol

] s27f 53

-

|| cmake_uninstall.cmake

| CMakeCachetut

|| CPackCenfig.cmake

|| CPackScurceCenfig.cmake
|ﬂ cveenfig.h

T2 INSTALL vexproj

[ZA INSTALL vexproj filters

=5 INSTALL vexproj.user

75 Opencv.sdf

OpenCV.sln

3 OpenCV.suo

2 opencv_modules vcxproj

[ZA opencv_modules vexproj filters
=5 opencv_modules. vexproj.user
2 opencv_perf_tests. vexproj

(27 opencv_perf tests.vexproj filters
!3:, opency_perf_tests.vcxproj.user
2 opency_tests.vexproj

(27 opency_tests.vexproj filters
!3:, opency_tests.vcxproj.user

|| OpenCvConfig.cmake

|| OpenCWConfig-version.cmake
|| OpenCvModules.cmake

27 PACKAGE vexproj

[Z7 PACKAGE vexproj filters

!3:, PACKAGE.vcxproj.user

20 uninstall vexproj

22
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OpenCV 3.0 Installation 2

Ir0pen(:\.l'S_[)lzt:ll.Jg 24 HO|R| [ 7 =

2HCy | N/A == (N/A T4 B2 RHO)...
s 2224 =7 E2H opencv_ts300d.lib;opencv_world300d.lib;opencv_vizzo0 | vel0 » bin
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CIHZ opencv_world300d.lib
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