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Forward Mapping

int main()
{
Mat src = imread("d:/lennajpg"”, IMREAD_GRAYSCALE); e fx.y) e ' v)
Mat dst = Mat::zeros(Size(src.cols*2, src.rows*2), src.type(); l e {20202 208 20 200 | 20
67 135
for (inty = 0; y < src.rows; y++) { 68 auf st 136 Ly |7
for (int x = 0; x < src.cols; x++) { 59 3]
const int newX = x * 2; 70 138
const int newY =y * 2;
dst.at<uchar>(newY, newX) = src.at<uchar>(y, x); Ysy (omolu=geagoen, | S22

}
}
imshow("Image", src);
imshow("Scaled", dst);
waitKey(0);
return 1;




Reverse Mapping

O(x,y) < I(x,y')
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Reverse Mapping

int main()

{
Mat src = imread("d:/lennajpg"”, IMREAD_GRAYSCALE);

Mat dst = Mat:zeros(Size(src.cols*2, src.rows*2), src.type());

— 1(x, y) ——> ol y)
. y 124 (125|126 | 127 1128|129 y| 251|252 | 253|254 | 255 | 256
for (inty = 0; y < dst.rows ; y++) { l 66 134
for (int x = 0; x < dst.cols; x++) { 67 p l 135
const int newX = x / 2.0; 68 ~| %4 2 s 13| [ [
const int newY =y / 2.0; % \__//;f
dst.at<uchar>(y, x) = src.at<uchar>(newY, newX); ° *
} SEEN ESETY

}

imshow("Image", src);
imshow("Scaled", dst);
waitKey(0);

return 1;
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x2S 20 (nearest neighbor interpolation)
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o) EH . : :
I:A|_ %I H7 |' = (Bilinear interpolation)
 O|0] 2 QU= 4742f 2AH 2p49f 2 0|8 clecec

(r, ¢) r! (r, c+1)
[ m
> > (IA): O(r,c')=1(r,c) + (1 — Ar) « (1 — Ac)
) C
A +1(r+1,¢) «Ar+(1 - Ac)
oy M +I(r,c+1)- (I—A?) Ac
(1-Ar) +I(r+1,c+1)Ar-Ac
[H [ ]
(r+1, c)

(r+1, c+1)
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float Lerp(float s, float e, float t) {
returns + (e - s) * t;

}

float Blerp(float c00, float c10, float cO1, float c11, float tx, float ty) {

return Lerp(Lerp(c00, c10, tx), Lerp(c01, c11, tx), ty);

}
float GetPixel(Mat img, int x, int y)
{
if (x >0 &&y >0 &8& x < img.cols && y < img.rows)
return (float)(img.at<uchar>(y, x));
else int main()
return 0.0; {
} Mat src = imread("d:/lenna.jpg”, IMREAD_GRAYSCALE);

Mat dst = Mat:zeros(Size(src.cols*2, src.rows*2), src.type());

for (inty = 0; y < dstrows ; y++)
for (int x = 0; x < dst.cols; x++
float gx = ((float)x) / 2.0;
float gy = ((float)y) / 2.0;
int gxi = (int)gx;
int gyi = (int)gy;
float c00 = GetPixel(src, gxi, gyi);
float c10 = GetPixel(src, gxi + 1, gyi);
(
(

{
) {

float cO1 = GetPixel(src, gxi, gyi + 1);
float c11

GetPixel(src, gxi + 1, gyi + 1);

S
int value = (int)Blerp(c00, c10, c01, c11, gx - gxi, gy - gyi);

dst.at<uchar>(y, x) = value;
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Affine Transformation
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Affine Transformation
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Affine Transformation
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Affine Transformation

« OpenCV &=

)

i = | Ao
+ 2 ol4 X

void warpAffine(InputArray src, OutputArray dst, InputArray M, Size dsize, int flags
INTER_LINEAR, int borderMode = BORDER_CONSTANT, const Scalar& borderValue
Scalar())

Mat getAffineTransform(InputArray src, InputArray dst)

Mat getAffineTransform(const Point2f src[], const Point2f dst[])

Mat getRotationMatrix2D(Point2f center, double angle, double scale)

= 3 2l A

void warpAffine() U GAY| oIl HELS SelielA BHESITE
INTER_NEAREST = 0, // Z2% 27t

N olajay Al

Inputarray src e INTER_LINEAR = 1, // S4B 7+

* QutputArray dst e INTER_CUBIC = 2, // 3kt EZHH

- InputArray M oIl ek s INTER_AREA = 3,

- Size dsize Hhsk HANO| 37| INTER_LANCZOS4 = 4,

- int flags HZH g » INTER_MAX =7,
WARP_INVERSE_MAP = 16

Mat getAffineTransform() 7He| EEME QI SIH IOl HEl siE s HhEsirt

« InputArray src UM FE 37| (HE=2 14)

« OutputArray dst SEAM IH P (HE=E 724)

« Point2f src[] UHAAM EHE 371 (HHE2 1)

« Point2f dst[] = ROIA A N (B EE TA)

Mat getRotationMatrix2D() Sl Het 37| HAS SE 4 Qs Ol HBEES PHESHT

« Point2f center Z| o] S AH

+ double angle 3| 2, Qs ZHE7 ) BEAA Biek S =3

+ double scale HAE 37
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Affine Transformation -

int main()

{

Mat src = imread("d:/lenna.jpg”, IMREAD_COLOR);
Mat dst = Mat();

int tx = 100;
int ty = 20;

Mat tmat = (Mat_<double>(2, 3) << 1,0, tx, 0, 1, ty); <

warpAffine(src, dst, tmat, src.size());

imshow("src", src);
imshow("dst", dst);

waitKey(0);
return 1;
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Affine Transformation - 3™

int main()

{
Mat src = imread("d:/lenna.jpg", IMREAD_COLOR);

Mat dst = Mat();
Size dsize = Size(src.cols, src.rows);

Point center = Point(src.cols / 2.0, src.rows / 2.0);
Mat M = getRotationMatrix2D(center, 45, 1.0);

warpAffine(src, dst, M, dsize, INTER_LINEAR);

imshow("Image", src);
imshow("Rotated", dst);
waitKey(0);

return 1;
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Affine Transformation - 3d o|& Hzl

int main()
{
Mat src = imread("d:/lenna.jpg”, IMREAD_COLOR);
Point2f srcTri[3];
Point2f dstTri[3];
Mat warp_mat(2, 3, CV_32FC1);

Mat warp_dst;

warp_dst = Mat:zeros(src.rows, src.cols, src.type());
srcTri[0] = Point2f(0, 0);

srcTri[1] = Point2f(src.cols - 1.0f, 0);

srcTri[2] = Point2f(0, src.rows - 1.0f);

dstTri[0] = Point2f(src.cols*0.0f, src.rows*0.33f);
dstTri[1] = Point2f(src.cols*0.85f, src.rows*0.25f);
dstTri[2] = Point2f(src.cols*0.15f, src.rows*0.7f);
warp_mat = getAffineTransform(srcTri, dstTri);
warpAffine(src, warp_dst, warp_mat, warp_dst.size());

Image 1 Image 2

imshow("src", src);
imshow("dst", warp_dst);
waitKey(0);

return 1;
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Affine Transformation — 37| ws
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resize (src, dst, dsize, fx = 0, fy = 0, interpolation = cv.INTER_LINEAR )

oj7H M AH
src EE R
dst =4 3
dsize =3 g4 37|, 00|H Ch33t 20| ARMEICE

dsize=Size(round(fx*src.cols), round(fy*src.rows)

fx x= 40| HiE. 2F 00|H (double)dsize. width/src.cols2 HRHEICE,
fy yE o] HiE. 2FF 00|H (double)dsize. height/src.rows2 HALEICE
interpolation H7h

int main()

{
Mat src = imread("d:/lennajpg", IMREAD_COLOR);

Mat dst = Mat();
resize(src, dst, Size(), 2.0, 2.0);

imshow("Image", src);
imshow("Scaled", dst);
waitKey(0);

return 1;




Perspective Transformation
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Perspective Transformation

« OpenCV &=
— cvigetPerspectiveTransform() 2=
. A7)0 TIEMNO ZHE| YT} Y

—

2= At

— cviwarpPerspective() &
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Perspective

Transformation

int main()

{

Mat src = imread("d:/book.jpg");

Point2f inputp[4];

inputp[0] = Point2f(30, 81);
inputp[1] = Point2f(274, 247);
inputp[2] = Point2f(298, 40);
inputp[3] = Point2f(598, 138);

Point2f outputp[4];

outputp[0] = Point2f(0, 0);

outputp[1] = Point2f(0, src.rows);
outputp[2] = Point2f(src.cols, 0);
outputp[3] = Point2f(src.cols, src.rows);

Mat h = getPerspectiveTransform(inputp, outputp);

Mat out;
warpPerspective(src, out, h, src.size());

imshow("Source Image", src);
imshow("Warped Source Image", out);

waitKey(0);
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