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#include "opencv2/opency_hpp”
#include <{iostream)

using namespace cv,
using namespace std;

int main()

{
cout < "Hello OpenCV " << CV_VERSION << endl;

Mat img;
img = imread("lenna.bmp");

if (img.empty()) {
cerr << "Image load failed!" << endl;
return -1,

namedWindow("image");
imshow( "image", img);

waitKey(0);
return @;
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11 i Mat img;
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template<typename _Tp» class Point

{

public:
Point_();
Point_(_Tp _x, _Tp _v);
Point_(const Point & pt);
Point_& operator = {const Point_& pt);
_Tp dot{const Point_& pt) const;
double ddot{const Point & pt) const:
double cross{const Point & pt) const;
bool inside({const Rect_<_Tp>& r) const;

Tp x; ¥i
¥

typedef Point_<int> Point2i;
typedef Point_<int64> Point2l;
typedef Point_<float) Point2f;
typedef Point_<double> Point2d;
typedef PointZi Point;
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Point_
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Point pt1; [l pt1
pt1.x = 5; ptl.y = 10; // pt1
Point pt2(10, 30); /] pt2

// pt1 =[5, 10], pt2 = [10, 30]
Point pt3 = pt1 + pt2;

Point pt4 = pt1 * 2.

int d1 = ptl.dot(pt2);

bool b1 = (pt1 == pt2);

(0, 0)
(5, 10)
(10, 30)

// pt3 = [15, 40]
/] ptd = [10, 20]
{1 d1 = 350

// bl = false
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template{typename _Tp» class Size
{
public:
Size ();
Size (_Tp _width, _Tp _height);
Size (const Size & sz);

Size & operator = (const Size & sz);

_Tp areal) const;
bool empty() const;

_Tp width, height;
};

typedef Size {int) Size2i;
typedef Size {int64) Size2l;
typedef Size {float)} Size2f;
typedef Size {double) Size2d;
typedef SizeZi Size;
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o Size_

[l sz1 =[5 x 10], sz2 = [10 x 20]

Size sz3 = sz1 + sz2; // sz3 = [15 x 30]
Size szd = szl * 2; /] sz4 = [10 x 20]
int areal = sz4.area(); // areal = 200

cout <€ "sz3: " <€ 523 <€ endl; = sz3: [15 x 30]
cout <€ "sz4: " ¢{ sz4 < endl; sz4: [10 x 20]
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FE 3-3 7EIER Rect_ E2iA Folo} 015 APEe)

template{typename _Tp» class Rect_

{

public:
Rect_();
Rect {_Tp x, Tp _v, _Tp _width, _Tp _height);
Rect_{const Rect & r);
Rect_(const Point_<_Tp»>& org, const Size {_Tpl& sz);
Rect (const Point_< Tp)& pt1, const Point < Tpd& pt2);

Rect & operator = ( const Rect & 1 );

Point_¢ Tpy t1() const;

Point_¢_Tp> br() const;

Size {_Tp» size() const;

_Tp area() const;

bool empty() const;

bool contains(const Point < Tp>& pt) const;

_Tp %, y, width, height;
b

typedef Rect_<int>  Rectli;
typedef Rect_<{floaty Rect2f;
typedef Rect {double> Rect2d;
typedef Rect2i Rect;
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Rect_

// re1 =0 x 0 from (8, @)], rc2 = [60 x 40 from (10, 10)]
Rect re3 = rcl + Size(50, 40); // rc3 =[50 x 40 from (0, 0)]
Rect rcd = rc2 + Point(10, 10); // rcd = [60 x 40 from (20, 28)]

[{ rc3 = [50 x 4@ from (@, @)], rcd4 = [60 x 40 from (20, 20)]
Rect re5 = rc3 & red; /! re5=1[30 x 20 from (10, 10)]
Rect rcé = rc3 | rcd; !/ rce = [80 x 60 from (6, 0)]

rc3 rc3

(@) (b)
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class RotatedRect

{
public:
RotatedRect();
Rect boundingRect() const;
Point2f center;
Sizelf size;
tloat anale;
¥

RotatedRect{const Point2f& _center, const Size2f& size, float _angle);

RotatedRect{const Point2f& point1, const Point2f& pointZ, const PointZf& point3);

void points(Point2f pts[]) const;

Rect_{float} boundingRect2f() const;
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01 class Mat

02 {

03 public:

04 Mat();

05 Mat(int rows, int cols, int type);

06 Mat(Size size, int type);

07 Mat{int rows, int cols, int type, const Scalar& s);
08 Mat(Size size, int type, const Scalar s);

09 Mat{const Mat& m);

10 ~Mat();

11

12 void create(int rows, int cols, int type);

13 bool empty() const;

14

15 Mat clone() const;

16 void copyTo(OutputArray m) const;

17 Mat& setTolInputArray value, InputArray mask=noArray());
18

19 static MatExpr zeros(int rows, int cols, int type);
20 static MatExpr ones(int rows, int cols, int type);
21

22 Mat& operator = (const Mat& m);

23 Mat operator()( const Rect& roi ) const;

24

25 templatedtypename Tpy Tp* ptriint i@ = @);

26 template{typename _Tp» _Tp& at(int row, int col);
27

28 int dims;

29 int rows, cols;

30 uchar* data;

# MatSize size;

32
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Mat S

17>/F)€E #define CV.80 © // uchar, unsigned char
#detine CV.85 1 /! schar, signed char
#define CV_16U 2 // ushort, unsigned short
#deftine CV_16S 3 // signed short
fdefine CV 325 4 /1 int
¥define CV_32F 5 // float
fdetine CV_B64F 6 // double
#define CV_16F 7 /] floatl6_t
A
Mat 24 K| 8-
Mat img2(480, 640, CV_8UC1); // unsigned char, 1-channel
Mat img3(480, 640, CV 8UC3); // unsigned char, 3-channels
Mat img4(Size(640, 480), CV_8UC3); /! Size(width, height)
Mat img5(480, 640, CV_8UC1, Scalar(128)); // initial values, 128
Mat img6(480, 640, CV_8UC3, Scalar(®, @, 255)) // initial values, red

l—} Blue, Green, Red
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public Matx{_Tp, cn, 1>

01  templatetypename Tp, int m, int n) class Matx
02 {

03 public:

04 i

05 _Tp vallm*n]; //< matrix elements

06 },

07

08 template{typename _Tp, int cn) class Vec :
09 {

10 public:

11 i

12 /*! element access */

13 _Tp& operator[](int i);

- SO

(ex) Vecuchar, 3» p1, p2(@, @, 255);
p1.val[@] = 100;
p1le] = 100;
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typedef Vecluchar,
typedef Vec{uchar,
typedef Vecluchar,

typedef Vec{short,
typedef Vec{short,
typedef Vec{short,

typedef Vec{ushort,
typedef Vec{ushort,
typedef Vec{ushort,

(ex) Vec3b pl1, p2(@, @,

Vec S

2> Vec2b;
3> Vec3b;
4> Vecdb;

2> VecZs;
3 Vec3s;
4> Vecds;

2> Vec2w;
3> Vec3w;
4> Vecdw;

255);

typedef Vec{int, 2> Vec2i;
typedef Vec{int, 3> Vec3i;
typedef Vec{int, 4> Vecdi,
typedef Vec{int, 6> Vechi;
typedef Vec{int, 8 Vec8i,

typedef Vec{float, 2> Vec2f;
typedef Vec{float, 3> Vec3f;
typedef Vec{float, 4> Vecdf;
typedef Vec{float, 6> Vectf;

typedef Vec{double, 2> VecZd;
typedef Vec{double, 3> Vec3d;
typedef Vec{double, 4> Vecdd;
typedef Vec{double, 6> Vectd;
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21



Scalar 22

FE 3-16 Scalar FeiA AR [ch03/ScalarOp]
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void ScalarOp()

{

1R

Scalar gray = 128;
cout <€ "gray: " <{ gray < endl;

Scalar yellow(®,6 255, 255)};
cout << "yellow: " << yellow << endl;

Mat img1(256, 256, CV_8UC3, vellow);

for (int i =0; 1 < 4; i++)
cout <€ yellow[i] << endl;

gray: [128, 0, 6, 0]

yellow: [@, 255, 255, 0]

0

255

255
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InputArray, OutputArray
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o—
typedet const _InputArray8& InputArray;
typedet const _OutputArray& OutputArray,

— Mat, vector<T> & Ctot EIYS 23S &= U= CIHEO|A SefA

FE 3-17 Inputhrray SeHAS 0|28 ALZ} 844 E9| [ch03/InputAmayOp)

01 void InputArrayOp()

02§

03 uchar datal[] ={ 1, 2, 3, 4,5, 6 };

04 Mat mat1(2, 3, CV_8U, datal);

05 printMat(mat1);

06

07 vector{float> vecl = { 1.2f, 3.4f, -2.1f };

08 printMat(vect);

09}

10 >

11 void printMat{InputArray _mat) (EEE!)

2 ! .
13 Mat mat = _mat.getMat(); L%, &, 3
14 cout << mat << endl; b A 8]
15 ) [1.2, 3.4000001, -2.8999999]



