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Abstract

In this Paper, we review parking space automation service which uses
Automatic License Plate Recognition System based on machine learning. This service
can be used to control traffic flow through the parking space and automate entrance
gates based on predefined database. Service can be administered using mobile App,

which can also be used to quickly add new license plates.

Used open-source library for Optical Character Recognition (OCR) was not
intended to be used on Georgian license plates and fonts. During the project, we
collected new database of Georgian license plates and retrained default system to

increase detection confidence.
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using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.Drawing;

using System.IO;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using openalprnet;

using Emgu.CV;

using System.Net.Http;

namespace Client_Forms

{

public partial class Forml : Form
{
Capture webcam;
Mat lastFrame = new Mat();
AlprNet alpr;
readonly HttpClient client = new HttpClient();
string sendPath;
Dictionary<string, float> lastResults = new Dictionary<string,
float>();

public Forml()
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load");

InitializeComponent();

private void Forml_Load(object sender, EventArgs e)

{

webcam = new Emgu.CV.Capture();
webcam.ImageGrabbed += Webcam_ImageGrabbed;

webcam.Start();

alpr = new AlprNet("eu", "openalpr.conf", "/runtime_data");
if ('alpr.IsLoaded())

{

throw new InvalidOperationException("OpenAlpr failed to

}
alpr.DefaultRegion = "ge";

private void Webcam_ImageGrabbed(object sender, EventArgs e)

{

webcam.Retrieve(lastFrame);

pictureBox1l.Image = lastFrame.Bitmap;

public Image cachedImage;

private void Path_Button Click(object sender, EventArgs e)

{

Stream stream = null;

openFileDialogl.InitialDirectory = "c:\\";
openFileDialogl.Filter = "Image files |*.jpeg;*.jpg;*.png;";
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openFileDialogl.RestoreDirectory = true;

openFileDialogl.InitialDirectory

@"C:\Users\lucho\OneDrive\Projects (Drive)\Master_ Tsu\Plates";

if (openFileDialogl.ShowDialog() == DialogResult.OK)
{
try
{
if ((stream = openFileDialogl.OpenFile()) != null)
{
textBox1l.AppendText("Selected: " +
openFileDialogl.FileName);

textBox1l.AppendText(Environment.NewLine);

using (stream)

{
cachedImage = Image.FromStream(stream);
pictureBoxl.Image = cachedImage;
}
}
}
catch (Exception ex)
{

MessageBox.Show("Error: Could not read file from disk.

}

Original error: " + ex.Message);

public void RecognizeImage(string path)

{
if (!File.Exists(path))

{
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textBox1l.AppendText("Path does not exist");

return;

var results = alpr.Recognize(path);
int i = 0;
foreach (var result in results.Plates)
{
textBox1l.AppendText(String.Format("Plate {0}: {1}
result(s)\n", i++, result.TopNPlates.Count));
textBox1l.AppendText(String.Format(" Processing Time: {0}
msec(s)\n", result.ProcessingTimeMs));
foreach (var plate in result.TopNPlates)
{
textBox1l.AppendText(String.Format(" - {@}\t Confidence:
{1}\tMatches Template: {2}\n", plate.Characters,
plate.OverallConfidence,

plate.MatchesTemplate));
}

public string RecognizeImage(Bitmap image)

{
StringBuilder result = new StringBuilder();

alpr.TopN = (int)numericUpDownl.Value;
if (lalpr.IsLoaded())

{
result.AppendLine("OpenAlpr failed to load!");
else

var results = alpr.Recognize(image);
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if (results.Plates.Count != 9)
{
int i = 0;
foreach (var item in results.Plates)
{
result.AppendFormat("Plate {0}: {1} result(s)" +

Environment.NewLine, i++, item.TopNPlates.Count);

result.AppendFormat(" Processing Time: {0} msec(s)"

+ Environment.NewLine, item.ProcessingTimeMs);

foreach (var plate in item.TopNPlates)

{

result.AppendFormat("- {@}\t Confidence:
{1}\tMatches Template: {2}" + Environment.NewlLine,
plate.Characters,
plate.OverallConfidence,

plate.MatchesTemplate);

}

return result.ToString();

private void buttonl Click(object sender, EventArgs e)

{

RecognizeImage(openFileDialogl.FileName);

private void button2_Click(object sender, EventArgs e)

{

backgroundWorkerl.RunWorkerAsync(pictureBox1.Image.Clone());
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button2.Enabled = false;

private void backgroundwWorkerl DoWork(object sender, DoWorkEventArgs

e.Result = RecognizeImage((Bitmap)e.Argument);

private void backgroundwWorkerl RunWorkerCompleted(object sender,

textBox1.AppendText(((string)e.Result) + Environment.NewLine);

e)
{
}
RuniWorkerComplet
{
butt
}

private void timerl_Tick(object sender, EventArgs e)

{
if (
}
private
{
if (
{
¥
else
{

edEventArgs e)

on2.Enabled = true;

IbackgroundWorkerl.IsBusy)

backgroundWorkerl.RunWorkerAsync(pictureBoxl.Image.Clone());

void checkBox1_CheckedChanged(object sender,

checkBox1.Checked)

timerl.Interval

timerl.Start();
button2.Enabled

(int)intervalUpDown.Value;

false;

intervalUpDown.Enabled = false;

EventArgs e)
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timerl.Stop();
button2.Enabled = true;

intervalUpDown.Enabled = true;

private void detectImagesButt_Click(object sender, EventArgs e)

{
autoDetectionPanel.Enabled = false;
testingPanel.Enabled = false;
textBoxl.AppendText("Starting to detect images");
imageScanWorker.RunWorkerAsync();

}

private void browseFolderButt_Click(object sender, EventArgs e)

{
if (folderBrowserDialogl.ShowDialog() == DialogResult.OK)
{
folderBox.Text = folderBrowserDialogl.SelectedPath;
}
}

private void imageScanWorker_ProgressChanged(object sender,

ProgressChangedEventArgs e)

{

progressBarl.Value = e.ProgressPercentage;

private void imageScanWorker_RunWorkerCompleted(object sender,

RunWorkerCompletedEventArgs e)

{

autoDetectionPanel.Enabled = true;

testingPanel.Enabled = true;
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textBox1l.AppendText("Done" + Environment.NewlLine);

private void imageScanWorker_DoWork(object sender, DoWorkEventArgs e)

{

var lines = File.ReadAllLines(Path.Combine(folderBox.Text,

"real.txt"));

var real = new Dictionary<string, string>(lines.Length);

foreach (var item in lines)

{

try

var pair = item.Split(' ', "\t");
real.Add(pair[@], pair[1]);

var path = folderBox.Text;

var files = new List<string>(Directory.GetFiles(path,

SearchOption.TopDirectoryOnly)

// .0OrderByDescending<FileInfo>(x=>x.Name),

.Where(s => s.EndsWith(".png",

StringComparison.OrdinalIgnoreCase) ||

s.EndsWith(".jpg",

StringComparison.OrdinalIgnoreCase)));

Mg kN
. J

StringBuilder results = new StringBuilder("file result

confidence" + Environment.NewlLine);

List<AlprPlateResultNet> plates = new

List<AlprPlateResultNet>();

int i = 0;

foreach (var file in files)

23



plates.Clear();

plates = alpr.Recognize(file).Plates;
var detectionResult = "NaN";

float confidence = 0;

if (plates.Count != 0)

{
var plateResult = plates[@].TopNPlates[@];
detectionResult = plateResult.Characters;
confidence = plateResult.OverallConfidence;
}

var fileName = Path.GetFileNameWithoutExtension(file);
results.AppendFormat("{@}\t{1}\t{2}\t{3}{4}",
fileName,
detectionResult,
confidence,
real[fileName] == detectionResult,
Environment.NewLine);
(sender as
BackgroundWorker).ReportProgress((int)(((float)i / files.Count) * 100f),
null);

i++;

File.WriteAllText(Path.Combine(path, "results.txt"),
results.ToString());

}

catch (Exception ex)

{
// throw ex;

MessageBox.Show(ex.ToString());
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// MessageBox.Show("Error: Could not read file from disk.

Original error: + ex.Message);

}

dmdo®o 3eogbdo
BmImHoL ©gEgdBH0M9d0L dmzEgbols dmgwro:

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

using System;

[Serializable]

public class PlateDetection

{
public int id;
public DateTime time;
public string plateNumber;

public float confidence;
public string region;
public float imagePath;

public class PlateDetectionComparer : IEqualityComparer<PlateDetection>

{
public bool Equals(PlateDetection x, PlateDetection y)

{

return x.id == y.id;



public int GetHashCode(PlateDetection obj)
{

return obj.id;

©53b3sy 3eslio bLogdol LgMoswobBsgoolmzob:

using System;

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

using UnityEngine;

public static class JsonHelper

{
public static T[] FromJson<T>(string json)
{
Wrapper<T> wrapper = JsonUtility.FromJson<Wrapper<T>>(json);
return wrapper.Items;
}

public static string ToJson<T>(T[] array)

{
Wrapper<T> wrapper = new Wrapper<T>();
wrapper.Items = array;
return JsonUtility.ToJson(wrapper);

}

public static string ToJson<T>(T[] array, bool prettyPrint)
{

Wrapper<T> wrapper = new Wrapper<T>();

wrapper.Items = array;
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return JsonUtility.ToJson(wrapper, prettyPrint);

[Serializable]

private class Wrapper<T>

{
public T[] Items;
}
}
19YH39M06 6MIMGIOL  SFME6MdOL Tgbobgd 0bBMEOTs300L Jo@gdsls s dgbabga®y
35Lbolidygdgeo 3esbo:

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.Networking;

using UnityEngine.Events;

public class ListController : MonoBehaviour

{
public HashSet<PlateDetection> List;

public UnityEvent ReloadCompleted;

public string Path;

void Awake()
{

List = new HashSet<PlateDetection>(new

PlateDetection.PlateDetectionComparer());

}

void Start()
{
27



TestSerialize();

// try to load information from server
public void Reload()

{
StartCoroutine(SendRequest());

IEnumerator SendRequest()
{
UnityWebRequest www = UnityWebRequest.Get(Path);

yield return www.Send();

if (www.isError)

{

Debug.Log(www.error);

}

else

{
Debug.Log(www.downloadHandler.text);
// deserialize information from server

var temp =

JsonUtility.FromJson<PlateDetection[]>(www.downloadHandler.text);

foreach (var item in temp)

{
// this is hashset, we cant create any dublicates
List.Add(item);

}
ReloadCompleted.Invoke();

// serialize/deserialize test

public void TestSerialize()
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var a = new PlateDetection { id = @, plateNumber

90f, time

"AA982HH", confidence

DateTime.Now, region = "ge" };

var b = new PlateDetection { id = 1, plateNumber
96f, time

"BBOOOBB", confidence

DateTime.Now, region = "ge" };
var list = new List<PlateDetection>();
var json = JsonHelper.ToJson(new PlateDetection[2] { a, b }, true);

Debug.Log(json);

var temp = JsonHelper.FromJson<PlateDetection>(json);
Debug.Log(temp);
Debug.Log(temp.Length);

foreach (var item in temp)

{
Debug.Log(item.region);

©53bdsMY 33¢0035305 LMMIYIOL 3MTs39d0Lm30L s
bedEHoMgdoLbomgzol
93069 ©sIHTsMg 3MMAMT> MMIGoE 290M©oddbol BmEHMIdL LsFomm FmEMIsGHIo ©s
3300l 3500 Lobgegdl
using Systenm;
using System.IO;

using System.Lingq;

using System.Drawing;

namespace RenameTool

{

class Program
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static void Main(string[] args)
{
var path = AppDomain.CurrentDomain.BaseDirectory;

var filename = @"converted\plate{0}.jpg";
Console.WritelLine(path);
Console.WriteLine("Template is: '{@}'", filename);

Console.WriteLine("Enter starting index", filename);

if (!int.TryParse(Console.ReadlLine().Trim(), out int startIndex))

{
Console.WriteLine("Not integer. Bye");
Console.ReadKey();
return;

}

Console.WriteLine("Press any key to start");

Console.ReadKey();

var files = Directory.GetFiles(path, "*.*",
SearchOption.TopDirectoryOnly)
//.0rderByDescending<FileInfo>(x=>x.Name),
.Where(s => s.EndsWith(".png",
StringComparison.OrdinalIgnoreCase) ||

s.EndsWith(".jpg", StringComparison.OrdinalIgnoreCase));
foreach (var item in files)

{

Console.WriteLine("Found: {@}", item);

Directory.CreateDirectory(Path.Combine(path, "converted"));

var i = 0;
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foreach (var item in files)

{

var image = Image.FromFile(item);
var tempName = Path.Combine(path, String.Format(filename, (i
+ startIndex).ToString("00000")));

Console.WriteLine(tempName);

using (FileStream fs = new FileStream(tempName,

FileMode.Create, FileAccess.ReadWrite))

{

image.Save(fs, System.Drawing.Imaging.ImageFormat.Jpeg);

i++;
}

Console.WriteLine("Converted and renamed {@} images", 1i);

Console.ReadKey();
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