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namespace MyNeuronNetworkWin

{

/// <summary>

/// Noruka B3aumogencTBusa pgna MainWindow.xaml
/// </summary>

public partial class MainWindow : Window

{

public NeuronNetworkBaseEntitiesl nnentities;

public MainWindow()

{

InitializeComponent();
#region Mogknw4deHne BJ

try
{
nnentities = new NeuronNetworkBaseEntities1();
#endregion
#region ListBox
foreach (var name in nnentities.Info) actors_ListBox.Items.Add(name);
#endregion
}
catch (Exception)
{

MessageBox.Show("Ownbka npu noakawdeHun K BA! O6bpaTuTecb K pa3paboTuuky"”,

"MyNeuronNetworkWin", MessageBoxButton.OK, MessageBoxImage.Error);

}

Close();
}

private void Button_Click(object sender, RoutedEventArgs e)

{

}

actors_ListBox.SelectedIndex = 0;
link_TextBox.Text = "";

un

name_TextBox.Text = 5

private void Button_Click_1(object sender, RoutedEventArgs e)

{

try

if (link_TextBox.Text != "")

{
int neuronCount = 10; int width = 750; int height = 750;



ImageNeuronNetwork net = new ImageNeuronNetwork(neuronCount, width, height);
using (WebClient webClient = new WebClient())

{
}

var img = System.Drawing.Image.FromFile("digit.bmp");
var answer = net.getAnswer(img.ToInput(width, height));

webClient.DownloadFile(link_TextBox.Text, "digit.bmp");

bool check = false;

if (name_CheckBox.IsChecked == false)

foreach (var name in nnentities.Info)
if (name.IdNeuronNetwork == answer) //cpaBHuBaeT cywecTBywwWuii kog B B[
CO CYUTHIBAEMbIM 3HAYEHUEM C W306paxeHUs

var qustion = MessageBox.Show($"3To - {name.Name}. MpaBunbHO?",
"MyNeuronNetworkWin", MessageBoxButton.YesNo);

if (qustion == MessageBoxResult.Yes)
{
check = true;
MessageBox.Show( "HeilpoceTb He owwubaeTtcal! :)",
"MyNeuronNetworkWin™, MessageBoxButton.OK, MessageBoxImage.Information);

else if (qustion == MessageBoxResult.No)
{
check = true;
MessageBox.Show("be3 noackasku He cnpaButca :)",
"MyNeuronNetworkWin™, MessageBoxButton.OK, MessageBoxImage.Information);

}
Close();
break;
}
}
if (check == false)
{

MessageBox.Show("[laHHbix 06 3Tom akTepe HeT", "MyNeuronNetworkWin",
MessageBoxButton.OK, MessageBoxImage.Information);

}
}
else
{
if (name_TextBox.Text != "")
{
bool checkA = true;
foreach (var name in nnentities.Info)
{
if (name.IdNeuronNetwork == answer) //cpaBHMBaeT CyWwecTBYWWUIA KoL B
Bl c TemM KOAOM KOTOpas CYMTaeT HelpoceTb
{

var qustion = MessageBox.Show($"3Tto - {name.Name}. MpaBuabHO?",
"MyNeuronNetworkWin", MessageBoxButton.YesNo);

if (qustion == MessageBoxResult.Yes)
{
check = true;
MessageBox.Show( "HeilpoceTb He owwubaeTtcal! :)",
"MyNeuronNetworkWin", MessageBoxButton.OK, MessageBoxImage.Information);

Close();
else if (qustion == MessageBoxResult.No)
{

checkA = true;
}

break;



}
if (check == false) //ecnu paHHbIX 06 akTepe HET WM HelpoceTb AonycTuia
OWNHBKY, TO 3aHOCUM [AaHHble B HeipoceTb (M 6a3y [AaHHbIX)
{
int neu = -1;
foreach (var name in nnentities.Info)
{
if (name.Name == name_TextBox.Text)
{
neu = int.Parse(name.IdNeuronNetwork.ToString());
checkA = false;
break;
}
else neu = int.Parse(name.IdNeuronNetwork.ToString());
}
if (checkA == true)
{
var add_info = new Info
{
Name = name_TextBox.Text,
IdNeuronNetwork = (neu + 1)
s
nnentities.Info.Add(add_info);
nnentities.SaveChanges();
NeuronAnswer(name_TextBox.Text, int.Parse((neu + 1).ToString()),
width, height, img, net);
}
else NeuronAnswer(name_TextBox.Text, int.Parse(neu.ToString()),
width, height, img, net);
}

}

else MessageBox.Show("Mone c umeHem u damuaneint He 3anosiHeHo",
"MyNeuronNetworkWin", MessageBoxButton.OK, MessageBoxImage.Warning);
}
}
else MessageBox.Show("Mone ¢ ccoiikoi He 3anosHeHo", "MyNeuronNetworkWin",
MessageBoxButton.OK, MessageBoxImage.Warning);

}
catch (Exception)

{
MessageBox.Show("lMepe3anycTute nporpaMmmy v nosTopute 3anpoc”, "MyNeuronNetworkWin",
MessageBoxButton.OK, MessageBoxImage.Information);
Close();
}

}

public void NeuronAnswer(string name, int input, int width, int height, System.Drawing.Image
img, ImageNeuronNetwork net)
{
try
{
img.ToInput(width, height);
net.Study(img.ToInput(width, height), input, 15);
MessageBox.Show($"Xopowo, s 3anomHun 4to 370 - {name}", "MyNeuronNetworkWin",
MessageBoxButton.OK, MessageBoxImage.Information);
net.JSSer();

Close();
}
catch (Exception)
{

MessageBox.Show("Ownbka 3anucbl B HelpoceTb! ObpaTuTecb K pa3paboTymky",
"MyNeuronNetworkWin", MessageBoxButton.OK, MessageBoxImage.Error);
Close();

}



}

public void WebSite(string link)

{

using (WebClient webClient = new WebClient())

{

webClient.DownloadFile(link, "digit.bmp");

}
}
private void PastelLink_Click(object sender, RoutedEventArgs e)
{

if (Clipboard.ContainsText() == true) link_TextBox.Text = Clipboard.GetText();
}

private void Name_CheckBox_Checked(object sender, RoutedEventArgs e)

{
}

name_TextBox.IsEnabled = true;
private void Name_CheckBox_Unchecked(object sender, RoutedEventArgs e)
{
}

private void Actors_ListBox_SelectionChanged(object sender, SelectionChangedEventArgs e)

{

name_TextBox.IsEnabled = false; name_TextBox.Text = 5

if (name_TextBox.IsEnabled == true)

{
var selected_actors = actors_ListBox.SelectedItem as Info;
if (selected_actors != null)
{

name_TextBox.Text = selected_actors.Name;

}



using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyNeuronNetworkWin.Interface

{
public interface INeuron
{
int[,] Weight { get; set; } //namaTtb HelipoHa
int Handle(int[,] input); //cuna HelipoHa
void Study(int[,] input, int factor); //obydeHue HelipoHa
}
}

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyNeuronNetworkWin.Interface

{

public interface INeuronNetwork

{

INeuron[] Neurons { get; set; } //maccuB uHTepdeiicos
int getAnswer(int[,] input); //BO3BpaT NpaBWJbHOrO OTBETa MO MHEHWH HEWPOHHOW CeTu

void Study(int[,] input, int correctAnswer, int factor); //oby4yeHue KOHKpPETHOro HelpoHa
yBEpeHHOCTb Bblbopa

}
}



using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Drawing;

using System.Windows;

namespace MyNeuronNetworkWin.Models
{
public static class ImageEx
{
public static int[,] ToByte(this Image img) //npeobpa3yeT u3obpaxeHue B ABYMEpHbIH MaccuB B
LBOMYHOM Koge

{

int[,] mass = null;

try
{
var bmp = new Bitmap(img);
mass = new int[bmp.Width, bmp.Height];

for (int y = 0; y < img.Height; y++)
{

for (int x = @; x < img.Width; x++)

{
var IsWhite = bmp.GetPixel(x, y).R >= 230 && bmp.GetPixel(x, y).G >= 230 &&
bmp.GetPixel(x, y).B >= 230;
mass[x, y] = IsWhite ? 0 : 1;
}

catch(IndexOutOfRangeException)
{

MessageBox.Show("Bbblno BblbpaHO HeKoppekTHoe u3obpaxeHue. MMonpobyiTe BbibpaTb Apyroe
nsobpaxeHve. lMepesanycTtute nporpammy”, "MyNeuronNetworkWin", MessageBoxButton.OK,
MessageBoxImage.Error);

MainWindow mw = new MainWindow();

mw.Close();

}

return mass;

}

public static Image ScaleImage(this Image source, int width, int height) //yBenuuenue
n3obpaxeHve B pasmepax M "pasmeleHne no ueHTpy"

{
Image dest = new Bitmap(width, height);

using (Graphics gr = Graphics.FromImage(dest))

gr.FillRectangle(Brushes.White, @, @, width, height); //ouuwaem skpaH
gr.InterpolationMode =
System.Drawing.Drawing2D.InterpolationMode.HighQualityBicubic;

float srcwidth = source.Width;
float srcheight = source.Height;
float dstwidth = width;

float dstheight = height;

if (srcwidth <= dstwidth && srcheight <= dstheight) //ucxogHoe n3obpaxeHne MeHble

Luenesoro
{
int left = (width - source.Width) / 2;
int top = (height - source.Height) / 2;
gr.DrawImage(source, left, top, source.Width, source.Height);
}

}

return dest;



}

public static int[,] ToInput(this Image sourse, int width, int height) //npeepawenue
n3obpaxeHnsa B HEOOXOAWMbIA BUA, ONA HEWpPOHHOW ceTu

{
}

return sourse.ScaleImage(width, height).ToByte();

using MyNeuronNetworkWin.Interface;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyNeuronNetworkWin.Model

{
public class ImageNeuron : INeuron
{
public int[,] Weight { get; set; }
public int Handle(int[,] input) //cuna
{
var power = 0;
for (int y = 0; y < Weight.GetLength(1); y++)
{
for (int x = @; x < Weight.GetLength(0); x++)
{
power += Weight[x, y] * input[x, y];
}
}
return power;
}
public void Study(int[,] input, int factor) //obyueHue
{
for (int y = 0; y < Weight.GetLength(1); y++)
{
for (int x = @; x < Weight.GetLength(0); x++)
{
Weight[x, y] += factor * input[x, y];
}
}
}
}



using MyNeuronNetworkWin.Interface;
using System;

using System.Collections.Generic;
using System.IO;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyNeuronNetworkWin.Model

{

public class ImageNeuronNetwork : INeuronNetwork

{

const string NeuronsPath = "Neurons.json";
public INeuron[] Neurons { get; set; }

public ImageNeuronNetwork(int neuronCount, int width, int height)

{
if (!File.Exists(NeuronsPath)) //ecnu ¢aiina HeT, oH byaeT co3paH M emy 6yayT nepenaHsbl
BBeJEHHble NapameTpbl

{
Neurons = new ImageNeuron[neuronCount];
for (int i = @; i < Neurons.Length; i++)
{
Neurons[i] = new ImageNeuron
{
Weight = new int[width, height]
s
}
}
else
{

Neurons = JsonHelper.Deserialize<ImageNeuron[]>(NeuronsPath); //ecnu HellpoH yxe
eCcTb, TO [aHHble 6yayT 3arpykxaTbCA B OAHOMEpHbIi MaccuB

}
}
public void 3JSSer()
{
JsonHelper.Serialize(Neurons, NeuronsPath);
}
public int getAnswer(int[,] input) //Bo3BpaT oTBeTa
{
var answers = new int[Neurons.Length];
for (int i = @; i < Neurons.Length; i++)
{
answers[i] = Neurons[i].Handle(input);
}
int maxIndex = 9;
for (int i = @; i < answers.Length; i++)
{
if (answers[i] > answers[maxIndex])
maxIndex = i;
}
}
return maxIndex;
}

public void Study(int[,] input, int correctAnswer, int factor) //3anomMumHaHue K KOppekTHOMY
HEeNpOHy
{

Neurons[correctAnswer].Study(input, 15);



using Newtonsoft.Json;

using System;

using System.Collections.Generic;
using System.IO;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace MyNeuronNetworkWin.Model

{
class JsonHelper
{
public static void Serialize<T>(T obj, string path) //3anucbiBaem 06bekT B ¢ain
{
File.WriteAllText(path, JsonConvert.SerializeObject(obj));
}
public static T Deserialize<T>(string path) //3arpyska o¢aiina
{
return JsonConvert.DeserializeObject<T>(File.ReadAllText(path));
}
}



