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OpenCV &=~

- otg BA

Ptr <ml:KNearest> knn = ml:KNearest::create();
Ptr <ml:TrainData> trainData = ml:TrainData::create(train_features, ROW_SAMPLE, labels);
knn->train (trainData);

- HAE A

Mat predictedLabels;
knn->findNearest(sample, K, predictedLabels);
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- otg B

Ptr <ml::KNearest> knn = ml:KNearest:create();

Ptr <ml::TrainData> trainData = ml:TrainData:create(train_features, ROW_SAMPLE, labels);
knn->train (trainData);
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int main()

{

Mat train_features(5, 2, CV_32FC1);
Mat labels(5, 1, CV_32FC1);

// Be| XtHE train_featuresOf| &= SHC}.

train_features.at<float>(0, 0) = 10, train_features.at<float>(0, 1) = 10;
train_features.at<float>(1, 0) = 10, train_features.at<float>(1, 1) = 20;
train_features.at<float>(2, 0) = 20, train_features.at<float>(2, 1) = 10;
train_features.at<float>(3, 0) = 30, train_features.at<float>(3, 1) = 30;
train_features.at<float>(4, 0) = 40, train_features.at<float>(4, 1) = 30;

// Y3t H0|22 labels0f YZBHCY,
labels.at<float>(0, 0) = 1;
labels.at<float>(1, 0) = 1;
labels.at<float>(2, 0) = 1;
labels.at<float>(3, 0) = 2;
labels.at<float>(4, 0) = 2;

// sts 4
Ptr<ml::KNearest> knn = ml::KNearest::create();

Ptr<ml::TrainData> trainData = ml:TrainData::create(train_features, ROW_SAMPLE, labels);

knn->train(trainData);
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// HAE b8

Mat sample(1, 2, CV_32FC1);

Mat predictedLabels;

// HAE HO|HE Y=ot

sample.at<float>(0, 0) = 28, sample.at<float>(0, 1) = 28;
knn->findNearest(sample, 2, predictedLabels);

float prediction = predictedLabels.at<float>(0, 0);
cout << "HIAE MEO[ 2t = " << prediction << end|;
return O;
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int main()

{
Mat img;
img = imread("d:/digits.png", IMREAD_GRAYSCALE);
namedWindow("original”, WINDOW_AUTOSIZE);
imshow("original”, img);
waitKey(0);

Mat train_features(5000, 400, CV_32FC1);
Mat labels(5000, 1, CV_32FC1);

/)2 =X QA2 W HEHE BRSO M train_featureO| X ST
for (intr = 0; r < 50; r++) {
for (int c = 0; c < 100; c++) {
inti=0;

for (inty = 0;y < 20; y++) {
for (int x = 0; x < 20; x++) {
train_features.at<float>(r * 100 + ¢, i++) = img.at<uchar>(r * 20 + y, c * 20 + x);

}

}
}

/2 SR Garol Tt o2 MEsiC

for (int 1 = 0; 1 < 5000; i++) {
labels.at<float>(l, 0) = (I / 500);

}
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// ets a8

Ptr<ml:KNearest> knn = ml::KNearest::create();

Ptr<ml::TrainData> trainData = ml:TrainData::create(train_features, ROW_SAMPLE, labels);
knn->train(trainData);

// HIAE 1+
Mat predictedLabels;
for (inti = 0; i < 5000; i++) {
Mat test = train_features.row(i);
knn->findNearest(test, 3, predictedLabels);
float prediction = predictedLabels.at<float>(0);
cout << "HIAE ME" << i << "9 2} =" << prediction << "Wn',
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K-Means &1 2|5

Algorithm 13.1
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K-means & 12|

Demonstration of the standard algorithm
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1) & initial "means” (in this case  2) K clusters are created by 3) The centroid of each ofthe & 4) Steps 2 and 3 are repeated
fe=3) are randomly selected associating every observation clusters becomes the new until convergence has been
from the data set (shown in with the nearest mean. The means. reached.
color). paritions here represent the

Voronoi diagram generated by
the means.
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K-Means €112|Z

« OpenCV &=

double kmeans(InputArray samples, int K, InputOutputArray labels,
TermCriteria criteria, int attempts, int flags,
OutputArray centers=noArray())

OH7R == =
samples MZE dlo|H 2. s ol sloy| M=E0| HEEH AC
K 2|7t Hol= SHAHY =
labels Zt S2{AHQ| 2j|oj=0] MEE
criteria UNL|ES E8olE ZHE 7lasiCt
attempts U2|S0| k= =
flags :Emal" Z7|3 Z2§72. KMEANS_PP_CENTERSE Arthur and Vassilvitskii0| F28t SHAE =7(5t
diHS o|ofetch. KMEANS _RANDOM CENTERSZ tHESZ S2AHS| SHES &= Z0|Ch
centers S2{AES SM0| MEE &4 &=
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int main()

{
Mat samples(50, 2, CV_32F);

for (inty = 0; y < samples.rows; y++) {
samples.at<float>(y, 0) = (rand() % 255);
samples.at<float>(y, 1) = (rand() % 255);

}

Mat dst(256, 256, CV_8UC3);

for (inty = 0; y < samples.rows; y++) {
float x1 = samples.at<float>(y, 0);
float x2 = samples.at<float>(y, 1);
circle(dst, Point(x1, x2), 3, Scalar(255, 0, 0));
}
imshow("dst", dst);
Mat result;
Mat labels(50, 1, CV_8UC1);

Mat centers;

result = Mat:zeros(Size(256, 256), CV_8UC3);

kmeans(samples, 2, labels, TermCriteria(CV_TERMCRIT_ITER | CV_TERMCRIT_EPS, 10000,
0.0001),3, KMEANS_PP_CENTERS, centers);




Al
=

for (inty = 0; y < samples.rows; y++) {
float x1 = samples.at<float>(y, 0);
float x2 = samples.at<float>(y, 1);
int cluster_idx = labels.at<int>(y, 0);
if (cluster_idx == 0)
circle(result, Point(x1, x2), 3, Scalar(255, 0, 0));
else
circle(result, Point(x1, x2), 3, Scalar(255, 255, 0));
}
imshow("result", result);
waitKey(0);
return(0);
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int main()

{
Mat src = imread("d:/lennajpg”, 1);

// et& HO|HE BHEL
Mat samples(src.rows * src.cols, 3, CV_32F);
for (inty = 0; y < src.rows; y++)
for (int x = 0; x < src.cols; x++)
for(intz=0;z < 3; z++)
samples.at<float>(y + x * src.rows, z) = src.at<Vec3b>(y, X)[z];

/] 2RI2HO| Ji4== 157} &L}

int clusterCount = 15;

Mat labels;

int attempts = 5;

Mat centers;

kmeans(samples, clusterCount, labels, TermCriteria(CV_TERMCRIT_ITER | CV_TERMCRIT_EPS, 10000, 0.0001), attempts,
KMEANS_PP_CENTERS, centers);

Mat new_image(src.size(), src.type());
for (inty = 0; y < src.rows; y++)
for (int x = 0; x < src.cols; x++)
{
int cluster_idx = labels.at<int>(y + x * src.rows, 0);
new_image.at<Vec3b>(y, x)[0] = centers.at<float>(cluster_idx, 0);
new_image.at<Vec3b>(y, x)[1] = centers.at<float>(cluster_idx, 1);
new_image.at<Vec3b>(y, x)[2] = centers.at<float>(cluster_idx, 2);
}
imshow("clustered image", new_image);
waitKey(0);
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=235 = confusion matrix
= QB ATS N YUSHA 2Mstehl AHE

H27} £ H0 90| BE #H

== 7
TL"'I'I'E1

J_él’-?-?r )4 o

W 11 (TP) 11:EN)

s 1, (FP) H22(TN)

Ol =FHE2M: w, = 2 (Positive), w, = =2 (Negative)

TP: True Positive (& 274)
TN: True Negative (& £74)
FP: False Positive (HX 374)
FN: False Negative (A% £73)
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WX 13% Exercise : 1, 6, 7H (&X|Z0|)

AL 4 = lenna G40 MALS RGB 7|Z=EC 2 15702 Z0|= oA
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