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(a) EMRIZEUHERERIE:
—ME AT

#include <iostream>
#include <opencv2/core/core. hpp>

#include <opencv2/highgui/highgui. hpp>

using namespace std;

using namespace cv;


https://zh.wikipedia.org/wiki/%E8%AE%A1%E7%AE%97%E6%9C%BA%E8%A7%86%E8%A7%89

int main()

{
/) BA—IKE R
Mat img = imread(”lena. tif”);
/] BIE—N4N 7 test figure "E [
namedWindow(“test figure”):
// TEE AR R lenalBl
imshow(“test figure”, img);
// ZE4§6000 ms )5 & H H 355 H]
waitKey (6000) ;

(b) EBRENRE:

imvrite(“save test.png”, img) RFEMRE NEF A save_test.png"BI X4

(c) BRFR, Wekk, FBIURME:

+ EGRNFERERBEGNMERRLRHITKEREFEETBNBE,
WM AERE R RBAENREEIEKEAE LA XH, EEAEL
Ay R,

BHEXREEEM:

Mat imageTranslation(Mat & srclmage, int xOffset, int yOffset)
{

int nRows = srclmage. rows;
int nCols = srclmage. cols;
Mat resultImage (srclmage. size(), srclmage. type());
/ /38 P&
for (int i = 0; i < nRows; i++)
{
for (int j = 0; j < nCols; j++)
{
/ /AR
int x = j — x0ffset;
int y =1 — yOffset;
/ /5 H
if (x>=08&& v >= 0 & x < nCols & y < nRows)
{

resultlmage. at<Vec3b>(i, j) = srclmage. ptriVec3b>(y) [x];



}

return resultlmage;
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ZHR:

LR = m} X [B1 resultimage1 = m} X
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1% F opencv (warpAffine) £ SLIN :

swarpAffine()

void cv::warpAffine ( InputArray src,
OutputArray dst,
InputArray M

2

Size dsize,
int flags = INTER_LINEAR,
int borderMode = BORDER_CONSTANT,

const Scalar & borderValue = scalar()

Python:
dst = cv.warpAffine( src, M, dsize[, dst[, flags[, borderMode[, borderValue]]]] )

Applies an affine transformation to an image.

Parameters
src input image.
dst output image that has the size dsize and the same type as src .
M 2 x 3 transformation matrix.
dsize size of the output image.
flags combination of interpolation methods (see cv::InterpolationFlags) and the optional flag WARP_INVERSE_MAP that means that M is

the inverse transformation ( dst — src ).

borderMode pixel extrapolation method (see cv::BorderTypes); when borderMode=BORDER_TRANSPARENT, it means that the pixels in the
destination image corresponding to the "outliers" in the source image are not modified by the function.

borderValue value used in case of a constant border; by default, it is 0.

ME— 2X3 B9%EME, NN EFFEES, MEREXA
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Mat imageTranslation opencv(Mat & srclmage, int xOffset, int yOffset)

{
Mat dst;

Size dst_sz = srclmage. size();

/ /7€ SCPREFERE
Mat t mat = Mat::zeros(2, 3, CV 32FCl);

t_mat. at<{float>(0, 0) = 1;
t mat. at{float>(0, 2) = xOffset; ///KPPHE
t _mat. at<{float>(1l, 1) = 1;

vOffset; //BHT#&E

t_mat. at<{float> (1, 2)

/AR TR AR AT (5 5 A2 6t

cv::warpAffine (srclmage, dst, t_mat, dst sz);

return dst;
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+ EGRIERERE:
Bl & etk & kBT K BieikEE, opencv BEHE getRotationMatrix2D()
o] DIt B e ik 6

getRotationMatrix2D()
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sresize()

void cv::resize ( InputArray  sic,
OutputArray dst,

Size dsize,
double fx =0,
double fy = o,
int interpolation = INTER_LINEAR

Python:

dst = cv.resize( src, dsize[, dst[, fx[, fy[, interpolation]]]] )

Resizes an image.

7’—%&/\ 7] -
SHN A
Parameters
src input image.
dst output image: it has the size dsize (when it is non-zero) or the size computed from src.size(), fx, and fy; the type of dst is the same as
of src.
dsize output image size; if it equals zero, it is computed as:
dsize = Size(round(fx*src.cols), round(fy*src.rows))
Either dsize or both fx and fy must be non-zero.
fx scale factor along the horizontal axis; when it equals 0, it is computed as
(double)dsize.width/src.cols
fy scale factor along the vertical axis; when it equals 0, it is computed as

(double)dsize.height/src.rows

interpolation interpolation method, see cv::InterpolationFlags
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2. BEGIEE: B, hZ%IRE (Sobel. Canny. Dog. LOG)

* B, BRARH, B—EEEROEGLIERE.
BEARESRRLIEGRNEBZE. REMN—KBEF2EMRER Hf
HRRE (1, o) BEAKRE (1, fi+kj+) RIIIRANRE:

g(i,5) = Y fi+ k, 5+ Dh(k,1)
k,l

He, hk)FRAZ, B2 RERARE. BRSBTS — R BN
& O ZEE & LB,

BEBRARESMAER, XEBERFIRRE WAL

1) H{EIEKE = Normalized Box Filter

BRSSP REEN. BN L RERSEWERENYE INERE B 1),
RlJE K% O PTG RENTS.
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K —
Kuidth + Kheight

N = T Sy

2) SHTEEEE Gaussian Filter

TR RA ANEES (REFAERRN) . fnRERNNEA SO0,
B A INE SN GRERKRIED BIAERE.

3) H{EJEKE=F Median Filter

MR RE A PNGREETHF, BPEEEIERRENEREE.

4) MUHTEK =SS Bilateral Filter

tEELHER 7T —LENRER, TEBRSFBRER. Af, FRIEEsRAX
HER TR, REBERTHLSG. ATEEEEBRESE—EREL), T
DUAE AN RO 78

UFRERE A5 opencv H R %A medianBlur()

smedianBlur()

void cv::medianBlur ( InputArray src,
OutputArray dst,

int ksize
)
Python:

dst = cv.medianBlur( src, ksize[, dst] )

Blurs an image using the median filter.

SEEX:


https://docs.opencv.org/3.4.0/d4/d86/group__imgproc__filter.html#ga564869aa33e58769b4469101aac458f9

Src I NER
Dst: fHE#&
Ksize: JEIKES K/

SLIGHER:

1 A& = m) X 1 REERER = o X

+ JA%AREL (Sobel. Canny. DoG. LOG)

BN ENEAARFRGRTRETURENR . BRASKNKEE
HE DT HiRE, FEHBRT TRUAAREXRNES, RETEGEENS
BN,

1) Sobel I Z1RE


https://zh.wikipedia.org/wiki/%E6%95%B0%E5%AD%97%E5%9B%BE%E5%83%8F
https://zh.wikipedia.org/wiki/%E4%BA%AE%E5%BA%A6

s Sobel()

void cv::Sobel ( InputArray  src,
OutputArray dst,

int ddepth,

int dx,

int dy,

int ksize = 3,

double scale = 1,

double delta = o,

int borderType = BORDER_DEFAULT

Python:
dst = cv.Sobel( src, ddepth, dx, dy[, dst[, ksize[, scale[, delta[, borderType]]]]] )

o F—NSE, InputArray 28T src, FNEAER, 1EH Mat SEEUR0A],

o FETANSE, OutputArray K8 dst, BIEIFEIR, REMMESEH, BEMRE
RE—HRIRTFIEEL,

o FE=ASE, int 2BHY ddepth, BMEBERINRE, XRHOT src.depth()F0

ddepth B94AE:

o FHsrcdepth() = CV_8U, Bl ddepth =-1/CV_16S/CV_32F/CV_64F
o #Hsrcdepth() = CV_16U/CV_16S, BX ddepth =-1/CV_32F/CV_64F
o #Hsrcdepth() = CV_32F, BX ddepth =-1/CV_32F/CV_64F
o #srcdepth() = CV_64F, EX ddepth = -1/CV_64F

o ZEIUANSEL, intKEdx, x ARLENESNEL.

o FANSE, intKBdy, ySELENESHEL



FEINBE, int K8 ksize, BEIAE 3, Fa Sobel IAIXINKIREN 1, 3, 58
7/,

FEL1 5%, double 28 scale, IHTESEERTIENGENETF, BAER1, &
TENATER N iR B R FAgERRT,

E)\NS#, double 2B delta, RREERFENEIRE (NS dst) ZAl
A[i%&RY delta {8, BEAIMEO,

FENNSE,  int 2280 borderType, HNNTBAKT (BERRE—ESE) |
hEFREL, ERIAMEJ9 BORDER DEFAULT,

BITER:

8! BFoam8src - a X 8! X7F@sobel = a X

2) Canny A3 EL:



s Canny() 11/21

void cv::Canny ( InputArray image,
QutputArray edges,

double threshold1,

double threshold2,

int apertureSize = 3,
bool L2gradient = false

Python:
edges = cv.Canny( image, threshold1, thresholdZ[, edges|, apertureSize[, L2gradient]]] )

edges = cv.Canny( dx, dy, threshold1, threshold2[, edges|, L2gradient]] )

E—1 2%, InputArray 25808 image, AE(R, BIRER, 1H Mat SEHONISAD
5], BEAREE 8 IEK.

F/ 2%, OutputArray 2B edges, HBRHDEE, EEMREEE—EN
R#0sEE,

FE=/2%, double %A threshold1, F—N#HEHLHRIE.

FEPUNSE, double B threshold2, FE - NHEMHIE,

FRNSE, int 2887 apertureSize, FRMHA Sobel EFHIFLIEAR/N, HEZOA
{&3.

FEARTEEL, bool 2B L2gradient, —MIEEIGHERENIRR, BZUAME

false,




3) DoG A4 1REL:

s GaussianBlur()

void cv::GaussianBlur ( InputArray  src,
OutputArray dst,

Size ksize,

double sigmaX,

double sigmaY =@,

int borderType = BORDER_DEFAULT

Python:

dst = cv.GaussianBlur( src, ksize, sigmaX], dst[, sigmaY[, borderType]]] )
F—124, InputArray 2889 image, MIAE(R, RDFEER, & Mat SEHIXISRED
.
B2, OutputArray 358489 edges, BHATNSRE, FEMRERB—HHY
RIMiE@iEsl.

BB, int KB ksize, BT IHHEZMSERIEMRSEIIFIZRYT, KN

ZEI97N221, double 2887 sigmaX, x HEAREE.
FHh1SE, double 2B sigmaY, y AEIREE, BEAIAMEO.
FEANSH,  int 2289 borderType, HF4ER, ZXiAEF BORDER DEFAULT,

EXNSHALMEE /X borderinterpolate ) 2MERIEIFMARNEE.
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4) LOG A ZIREL:

s Laplacian()

void cv::Laplacian ( InputArray src,

OutputArray dst,

int ddepth,

int ksize = 1,

double scale =1,

double delta = e,

int borderType = BORDER_DEFAULT

Python:
dst = cv.Laplacian( src, ddepth[, dst[, ksize[, scale[, delta[, borderType]]ll] )

F—1N8%, InputArray 28980 image, BIANENIE, BNEEIR, E Mat ZEH93I5ED
6], BEAREE 8 B,

BAS4L, OutputArray 282K edges, BHANNGE, FEMFERE—HHY
RIOFBEE.

FE=AS%, int KB ddept, BIFEIGHITRE.

SEIUNSE, int K8 ksize, AFITE_MSERIERSNFERT, KA

IEZ78, BREME T,



BRNMSEL, double 28U scale, HEREREMEAIHMEAEAILLEIEF, BEIA
&1.

BANNMESE, double K8 delta, RFEERFABRE (F1S#dst) Zal
AIi%HY delta {2, BEVAMEO.

BENSEL,  int B borderType, B5FUEI(, EXIAEJ9 BORDER DEFAULT,

PNEHEIEBE XS borderlnterpoIate()M%EIJEﬁQIHE’J{Eu

3. BEEBRHE: RKEEAE. BIeETE (RGB =8, HSV Z(8)) . Histogram
Of Gradient

TEMBAREC



s calcHist() r1/3;

void cv::calcHist ( const Mat *  images,
int nimages,
constint * channels,
InputArray mask,
OutputArray hist,
int dims,
const int * histSize,
const float ** ranges,
bool uniform = true,

bool accumulate = false
)
Python:

hist = cv.calcHist( images, channels, mask, histSize, ranges|, hist[, accumulate]] )

Calculates a histogram of a set of arrays.

F— 1S images, WANEGEEE, SNIRGRELII CV_8U, CV_16U B

CV_32F Fp9—3€, RIWERE.,

BANSEL, nimages MASEANE, BHMES— M SHPERTILKER, B/l

NREEE.

F=18E, channels EEHRITHEE dim, F— N EEEMN 0 F|
image[0].channels()-1, FE_NEEEM image[0].channels()Z

images[0].channels()+images[1].channels()-1, LUSHIEELULSEHE

SBIUNSEL, mask AIGAYER(EEIE. MR, BACYIHN 8 MFHER

SEFEANENS images[i]—&. IFERBATIRCHSTT ESERVEETREGE.

BRMSH, histGENEFRENE, — P "4854A



FAN2Y, dims FRITEESENER, YREESBEHAAT

CV_MAX_DIMS(7E opencv 157 32)

BENSH, histSize BNMEENEHERTRIEEA

F)\1N28, ranges BMEES bin FNEUEEE

FNNEE, uniform BEFBEREHSRERT, BEIAE true,

F+12E: accumulate BFFFRRET, BEUAE false, &4 true, BEHEBSEN
BASEE. WHEEFEERFNS NG Pt EENE S EEE AT B EradE

EHESE.




2) BeeE 7 (RGB Z8[a. HSV =={d))




"' RGBEFHHE

HSV = [g]:

m HIEBEESE




' ViIBEERE - O > B HSVEAE - O X

3) Histogram Of Gradient

| u1 s - a X 8! HoGHrilMF - u} X




