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HEEF, AAaEDHIFERE “EFH NGt EFE” , EEREFRTA
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OpencvSharp3-anycpu J&E 223,

2. 1.2 i A
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Buttonl Name btnOpen
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Button2 Text btnClose
Text ENZIEEEE S

) Name PictureBox
PictureBox1 Text R O
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0 Windows S,
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ENEEEK)...

ENIEE(C)..
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ENEEW)... Ctrl+Shift+A
EINEIIE)... Shift+Alt+A
MIRE ek ()

SETRTEHE(0)

=S IAR)...

EINERESIA(S)--

EILEEREC)...

B TERA)...

EAEEIEA)

BIE NuGet EREEL[N]...
RIFFINE T E&Em(T)

Form1 EEP)...

K 2-1 & NuGet 278



Form1 Forml.cs* frrMain.cs [2it] Forml.cs &

NuGet 2828 Form1

B8 nugetorg - iR =5 ¥ [ aEmEcE | opencvsharp3 X |'|
Opencusharp3-AnycPU m OpenCvSharp3-AnyCPU
OpenCV 4x wrapper
BiE R
== - | EFEElR 40020181129 -

OpenCV 2.x wrapper [Deprecated]

OpencvSharp3-WithoutDll IR
OpenCV 4.x wrapper s

TR 2R -

H OpencvSharp-AnyCPU

#  OpencvSharp4.Windows - BatalEs e i
L. X ] o evra PTG L i |
THEER
ST EFEEREREEIFISE. Micosoft BEFRTE=—FEFE
0E, AETEFENE .

K 2-2 ‘2% OpencvSharp JE

[=E=]

IRESx EiHIERR

K 2-3 FF A

2.1.3 RiBHRE
L SN i 44 45 ]

FEACRS SR TS, S N RL T A 44 25 A

using System;

using System. Collections. Generic;
using System. ComponentModel;
using System. Data;

using System. Drawing;

using System. Ling;



using System. Text;

using System. Threading. Tasks;
using System. Windows. Forms;
using OpenCvSharp;

using OpenCvSharp. Extensions;
using System;

using System. Windows. Forms;

2. Ve IrFIH BT AT ) USB ARPLBE %

FEERN “Load” HAF, WAL AIIIE v s, JF8 BT vl Y USB #H
L

FilterInfoCollection videoDevices; // FEfEMAIAE £
VideoCaptureDevice videoSource; // PR

private void Forml Load(object sender, EventArgs e)

// FREUETA R] F ) USB AR A0 15 4%

videoDevices=new

filterInfoCollection(FilterCategory. VideoInputDevice) ;
/) WERATAE 2 /D — AN %

if (videoDevices. Count == 0)

MessageBox. Show (¥4 K B0 ol il UM & 1 %) ;

return;

[/ R B I IR 1 v

videoSource = new VideoCaptureDevice (videoDevices[0]. MonikerString) ;



// VAR B AL PR A A B T
videoSource. NewFrame+= new NewFrameEventHandler (videoSource NewFrame) ;
}
3. AbFEAHBUAHFE )R —

B — Ay vk A B AR ML R — i i A s, IR L B R B E AR B
PictureBox &1

private void videoSource NewFrame (object sender, NewFrameEventArgs

eventArgs)

{
// KRR RN — i B SR B PictureBox 44
pictureBoxl. Image = (Bitmap)eventArgs. Frame.Clone() ;
}
4. JREhANME IEALAHE A
FE G 532 0 JB S S 5%, RAE B AR S P N2 b4
private void Forml FormClosing(object sender, FormClosingEventArgs e)
{
if (videoSource. IsRunning)
{
// A5 BRI 2
videoSource. SignalToStop() ;

videoSource. WaitForStop () ;



1. BERCETIR

WL sEtE NG, MR IERRE A5 & BE IR, By 1b A7 R Bl & o5 FH ) R
Al DAE & AR FormClosing ZH44 A Ab L :

private void Forml FormClosing(object sender, FormClosingEventArgs e)

{

if (videoSource. IsRunning)
{
videoSource. SignalToStop() ;

videoSource. WaitForStop () ;

videoSource = null;
videoDevices = null;
J
NP IR GIEAT
L BRI
- BATREF LR USB AHNLIEHERE BV EL.
- 1% Nashigdl, HREERAE PictureBox HIEH BoR.

- MEIRHL, R R SR

2. FHREALFR



- FEREF BRI, RTRES ML A e Ir) A S . ) AAEARRY S
SEHACE, R RE BT

try

videoSource. Start () ;

}

catch (Exception ex)

{

MessageBox. Show (" TEiE g shiAiik 4% : ” + ex. Message) ;

I FIRPER, RAE Visual Cf HSEILT USB AHNLAGHT . MA R 12
AR PRE 2] T WA f A OpencvSharp3-anycpu FEk15H USB FHALIEZ A Ab
HRRAT IR, AR A R SR A XA FE R T R A A G i B
(A R R, 5 B R 48 A o] A FH A/ 18 4% JEAT MG RIAATAR 2E
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SN AR ELE .

O 7RG, I AR . SRR A S O I L, e SR
TR k6 1E B SR EAT BB 4T

B =25t OpenCvSharp3 FREURME G 015 R 4ds, LU andal {3 A K%
REERF AR CUNGais0 R GRS

TE#ENBR

B 1. fefBfE C# TH il E OpenCvSharp3 FE, miIhns &% .

B 2. fE5fEH OpenCvSharp3 HEATEIMGLET, FHREARYE 75 REFA H I E
ik

B 3. el RS Se I UG AR AT W AR B AR BE ) AN R8s, 3% HE BT
i 1A% =X

£% 3.1 BBRISEBEFNRE

2 STEE - B
30101 SRR

BF— LA ALE B R G TR T, BB AN HL, 0 ) T T B 4 T
FRISAT A BGERE . B S i T A i b, BT, Rl haT
UG, FTLAE BIEURHEAT 74078 (50%) Hufil. AT RCR I 3-1.



3. 1. 2 BG4 kA4

ffF OpenCvSharp3 #&HL[H Cv2. Resize J7iEiEAT EME 4. v LIMRHE 75
BEFEAE 46 O SF RIS E S . 1% LA UM W 5

T4l 4 E (InterpolationFlags. Nearest)
W EHE{E (InterpolationFlags. Linear)
S HE{E (InterpolationFlags. Cubic)

FifEBIHIGEE (InterpolationFlags. Lanczos4)

' EemmEs ~ o x

HEER A

3. 1. 3 LIEWEHEE = J7 % OpencvSharp3. 5

fTJF Visual Studio, GUEE—ANHTHY Windows BANFHAEFFIUH . fEH
s “WH 7, R TR R CE T NuGet FEFFRL, MRUTREIRE
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R & % B % E
Buttonl Name btnOpen
Text T 85k

Button? Text btnClose
Text EZik:y S

) Name PictureBox
PictureBox1 Text SE O

3. 1.4 i85

using
using
using
using
using
using
using
using
using
using

using

System;

System. Collections. Generic;
System. ComponentModel ;
System. Data;

System. Drawing;

System. Ling;

System. Text;

System. Threading. Tasks;
System. Windows. Forms;
OpenCvSharp;

System. 10;

namespace WindowsFormsApplicationl

{

public partial class Forml : Form

{

public Forml ()
{

InitializeComponent () ;

Mat dstimg = new Mat();//%& X HEF#%
new Mat () ;// ¥ K kg =X

Mat srcimg

Bitmap bitmapl; //5& XJEKE FELE picturebox H1 0 HAE =0
Bitmap bitmap2; //%& SHFRCHETE picturebox HH A%

private void buttonl Click(object sender, EventArgs e)
{  string imgname = "7;//%& X —"NREST M4, RAATIFNEIE
OpenFileDialog OpenFileDialogl = new OpenFileDialog();



if (OpenFileDialogl. ShowDialog() == DialogResult. OK)
{

imgname = OpenFileDialogl.FileName;

}

else

{
MessageBox. Show T HFE F451R7) ;

Mat srcimg = new Mat (imgname, ImreadModes. AnyColor) ;

Cv2.Resize(srcimg, dstimg, new OpenCvSharp.Size(), 0.5, 0.5);
//opencvsharp [N~ 45 i

Bitmap bitmapl = OpenCvSharp. Extensions. BitmapConverter. ToBitmap (srcimg);//
10 MAT 4% 20 A6 A bitmap #30, 4 HE7E picturebox H1 7R

pictureBoxl. Image = bitmapl;//f8& A E/RA(E picturebox #1, FoRFTTF 7 —EIEE

private void button2 Click(object sender, EventArgs e)

Bitmap bitmap2 = OpenCvSharp. Extensions. BitmapConverter. ToBitmap (dstimg);//
8 MAT #% U 4k 9 bitmap %20, A BEAE picturebox H1iE7R
pictureBox2. Image = bitmap2; //HCE4AH 1 EME B~ (E picturebox?

£% 3.2 BRERARNIRESHBHLE TR EREFRE

3.2, 1 SRR

BF LU B R G O e 1) F i, e B AL, 23 Sl 3T T 2
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MAETII LR Z )5, M ia g R b, I REITITE R, R dT 81 e,
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BEANTRAH, UPHN MRS E iR b, WA R . FmRcR
K 2-3 Bow, BARIIEEENE, S5 MR IER 3-1.

R A & B % E
Buttonl Name btnOpen
Text LRSI E
Button? Text btnClose
Text HITRIE
) Name PictureBox1
PictureBox1 Text =
PictureBox2 Name PictureBox2
Text e MR E N E R

180
i EE R
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FRIRT

EEER

HERFF i

FE e SRR
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3. 2.2 i85

using System;

using System. Collections. Generic;
using System. ComponentModel;
using System. Data;

using System. Drawing;

using System. Ling;

using System. Text;

using System. Threading. Tasks;
using System. Windows. Forms;
using OpenCvSharp;

using System. 10;




namespace WindowsFormsApplicationl

{
public partial class Forml : Form
{
public Forml ()
{
InitializeComponent () ;
}

Mat dstimg = new Mat();
Mat srcimg = new Mat();

Mat img45 = new Mat();

Bitmap bitmapl;
Bitmap bitmap2;
Bitmap bitmap3;

double weigh, height;

private void buttonl Click(object sender, EventArgs e)

{

string imgname = "”;//& L— N4, RAFFT IR
OpenlFileDialog OpenFileDialogl = new OpenlFileDialog();
if (OpenFileDialogl. ShowDialog() == DialogResult. OK)

{
imgname = OpenFileDialogl. FileName;
}
else
{
MessageBox. Show ("FT B #8512 7) ;
}

Mat srcimg = new Mat (imgname, ImreadModes. AnyColor) ;

Point2f Img center = new Point2f (srcimg. Cols/ 2, srcimg. Rows/ 2);//1& & ekt
O R TR R I R



Convert. ToDouble (textBoxl. Text) ; // 3B U ASHE S N B £ s /5 e

double angle

A
double scale = Convert. ToDouble (textBox2. Text) ;//FRHUSCASHES G N I A N 45
il g

Mat R mat = Cv2.GetRotationMatrix2D (Img center, angle, scale);//“Z %% N I1IiE
ey, SR AR TR ZR AT e

Cv2. WarpAffine (srcimg, img45 , R mat, srcimg.Size());

Bitmap bitmapl = OpenCvSharp. Extensions. BitmapConverter. ToBitmap (srcimg);//
2 MAT #% X 4k bitmap %20, A BEAE picturebox H1iE7R
pictureBoxl. Image = bitmapl;//JEE H B RTE picturebox W1, FRHTF T —mIE1E

private void Forml Load(object sender, EventArgs e)

{

private void button3 Click(object sender, EventArgs e)

{

Bitmap bitmap3 = OpenCvSharp. Extensions. BitmapConverter. ToBitmap (img45) ;//

VAT #4 2CB Fr 366 bitmap #530, 4 BEAE picturebox H1 &R

pictureBox3. Image = bitmap3;

WX O, 2] T anfaTAE C# A OpenCvSharp3 JZEREAT IR B4R
AeFH o T T T A AN 1R (3 SR AT BB AT I RENS A2 S BT R R AR S
AORIEFEE NSk RN 298 7. g ORAF AR R SR 1 A
iZS (8



B 4 W35 waE&iBsaM (Canny)

mB&#RB#R

B 23] Canny UGKMEIERFEAFEHE, GRFmEEE R . AR
I AR B T VA B R A A5 B

B @R 7E Visual C# HiEdfii ] OpenCvSharp3 FEHFAT EIGALHE, H5 5]
e A SR R SE I TV

B 7RG fafd S AR EE (KB fb . RS $E Canny JIGARMIAUR,
T A, FH T s S RN 350 50 1) 5 B 3 B R (R A T 45 2R

B HERR

OO 1. fE857E C# 5UH 4860 E OpenCvSharp3 i, MM (4.

O 2 fEOgRif Canny ISR IS, SHIIE 200 2 5O MK RUR.

O 3. fEBsn Canny KIS ST I ALALER, S2FHA IR AL A
Wt

155 41 TN canny 12 Sk L (1) )5 3

2 S)EE B

Canny A MEERZHE John F. Canny T 1986 21, ‘il — &%)
BRI BB R i, BAA B PUEE S §e i S e MRS L . Canny 4%
Far I 3= B HE DL R P IR

L REAL: KRRt EEHOVKIEEE, fRil)es2ab

2. el B e e T BB, KBRS



3. BREETHE: M Sobel H-TiHHEIMRIIBLE, SRIGAGHISREZATT .

4. ARSRKAEAM] . R G T A, RERAFLZ AR .

5. MBI MEALHE: A BIME G BREAREIED fillid sk, SAHEasghr

He

K 4-1 1lena J5H K 4-2
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using
using
using
using
using
using
using
using
using

using

4.2 K95

System;

System. Collections. Generic;
System. ComponentModel ;
System. Data;

System. Drawing;

System. Ling;

System. Text;

System. Threading. Tasks;
System. Windows. Forms;

OpenCvSharp;

namespace WindowsFormsApplication2

{

public partial class Forml : Form

{

canny 1 ZEAG I R



22 ol

private Mat image; // {75 461E1%

private Mat edges; // AFfitiii A ilah K%
public Forml ()

{

InitializeComponent () ;

private void Forml Load(object sender, EventArgs e)

{
// G
image = Cv2. ImRead ("lena. jpg”) ;

// Al O EREG
Cv2. NamedWindow ("Edge Detection Example”, WindowMode. AutoSize) ;
Cv2. ImShow (“Edge Detection Example”, image) ;

/) B — MRS TR R
trackBarl. Minimum = 0;
trackBarl. Maximum = 255;
trackBarl. Value = 100;
trackBarl. TickFrequency = 10;

trackBarl. Scroll += new Eventlandler (trackBarl Scroll);

[/ AT IRIB A
DetectEdges () ;

private void DetectEdges ()

{
/7 AR RS A R EAE N R T L A
int threshold = trackBarl. Value;
edges = new Mat(); // BIEHIH Mat X RAFE LRI S5 H
Cv2. Canny (image, edges, threshold, threshold * 3); // {#i[ Canny eRZEHE{TIN
Cv2. ImShow (“Edge Detection Example”, edges); // {E& IIrp S oRil 4645 5
}

private void trackBarl Scroll (object sender, EventArgs e)

{
DetectEdges () ;

private void Forml FormClosing(object sender, FormClosingEventArgs e)



// RETEMG BHIRAN R
Cv2. DestroyAllWindows () ;
image. Dispose () ;

edges. Dispose () ;

WX ES AL, ) TaffE C# P fdifH OpenCvSharp3d JESLHEL Canny iAZA&GM . 3R 7 404
HEAT UG TAL IR CangR AL AN s Bt , IR S CnBME AR RN SRR AL L g
MF . AN, ST W R UG AL R G R ARAFSE B, 35 B SeBR I kb Ab 3 G 10 ks AT 55«
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B =3]40fafE OpenCvSharp3 Hi{# ] “Point™ A1 AR R HGEAT F &
ANtk
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P

mB&HEE

B 1. BE65iE5E OpenCvSharp3 78 FIG PRI 4, JFH S e i 12 [ EEE
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BB &’ % B % E
Buttonl Name btnOpen
Text HEARELATIF 0 )
Button? Text btnPlay
Text MITIRIE
) Name PictureBox1
PictureBox1 Text EE

5.2 PRIMG m BB I A Y i

SRS B AR AL, BB W TR AR RO, AR R
SR AT EBE L. BMBEREHA A (x, v) by, RoRizBRIALE.
WKL LA B ekt B W AL ) T L TR B S T BT . BB N A (1, vy D) A
(x2, y2), ENZEFKILERES d AT

+ (v2 - yD) "2} EARHER TR Z A L

82 Form1
btnUPeJ‘;|§*TﬁE 1.80 45.01 0.04
TME FE S AN RIS [ SRESE
btnConvert (4%
btoflear (55
5]
5.3 RiLms

using System;
using System. Drawing;
using System. Windows. Forms;

using OpenCvSharp;

d=sqrt{(x2 - x1) "2



namespace EdgeDetectionExample

{

public partial class Forml : Form

{

22 il

private Mat image; // {75 461E1%
private Mat edges; // AFfitiii&Ailgh K%

private void Forml Load(object sender, EventArgs e)

{
// g EE

image = Cv2. ImRead ("your image. jpg”):

// Al O EREG
Cv2. NamedWindow ("Edge Detection Example”, WindowMode. AutoSize) ;
Cv2. ImShow (“Edge Detection Example”, image) ;

/) B MRS TR R
trackBarl. Minimum = 0;
trackBarl. Maximum = 255;
trackBarl. Value = 100;
trackBarl. TickFrequency = 10;

trackBarl. Scroll += new EventHandler (trackBarl Scroll);

[/ AT IRIB A
DetectEdges () ;

private void DetectEdges ()

{
/7 AR RSN A T EAE N R T L A
int threshold = trackBarl. Value;
edges = new Mat(); // GIZEH Mat X RAFED A 25
Cv2. Canny (image, edges, threshold, threshold * 3): // {#iJ] Canny PRZUHEITIH
Cv2. ImShow (“Edge Detection Example”, edges); // {E FIrp S oRil 4645 5
}

private void trackBarl Scroll (object sender, EventArgs e)

{
/) BB BUE AR AL B I T L A
DetectEdges () ;



private void Forml FormClosing(object sender, FormClosingEventArgs e)

{
// RETEG TR AN
Cv2. DestroyAllWindows () ;
image. Dispose () ;

edges. Dispose () ;

}
}

R IXFE R, 2 T WaE C# P OpenCvSharp3 #EAT G A i) s e 2l i
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6.3 fiiSHS

using OpenCvSharp;
using System;

using System. Windows. Forms;



namespace MorphologyExample

{

public partial class Forml : Form

{
public Forml ()

{

InitializeComponent () ;

private void Forml Load(object sender, EventArgs e)

{
// G OKEEED
Mat image = Cv2. ImRead(”image path. jpg”, ImreadModes.Grayscale);
if (image.Empty())
{
MessageBox. Show (" Feyk in#k KUE etk 7)) ;

return;

// BIEE—A 5x5 MUMHTE B
Mat kernel = Cv2.GetStructuringElement (MorphShapes. Rect, new Size(5, 5));

/] PAT MK B

Mat dilatedImage = new Mat();
Cv2.Dilate(image, dilatedImage, kernel);
Cv2. ImShow(“Dilated Image”, dilatedImage);

// PAT S hgAE
Mat erodedImage = new Mat () ;
Cv2. Erode (image, erodedImage, kernel):

Cv2. ImShow (“Eroded Image”, erodedImage);

/) BRI

Cv2. ImShow (“Original Image”, image);

/] A
Cv2. WaitKey (0) ;

// BETREIR
image. Dispose () ;
dilatedImage. Dispose() ;

erodedImage. Dispose() ;
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