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Aniq fanlarda axborot texnologiyalari
|

INSON YUZINI ANIQLOVCHI (FACE ID) WEB-ILOVA ISHLAB CHIQISH USULI

Yarashov Shoxrux Tolmas ug‘li
Navoiy davlat universiteti, O zbekiston

Annotatsiya: Ushbu maqolada inson yuzini aniglovchi (FACE ID) dasturiy ta’minot
yaratish muammolari va unga oid olimlarning tadqiqotlari tahlil etilgan. Shuningdek, mazkur
magolada inson yuzini aniglovchi (FACE ID) web-ilova ishlab chigish usuli keltirilgan.

Tayanch so‘zlar: FACE 1D, web-ilova, dasturiy ta ‘minot, Visual Studio, malumotlar bazasi,
loyiha, dastur kodi.

METO/I PA3PABOTKH BEB-IIPHJIOKEHUS 1151 PACIIO3HABAHWS JINILL (FACE
ID)

Apawos Lloxpyx
Hasoutickuti 2cocyoapcmeennwiii yHugepcumem, Y30ekucman

Annomauyun. B OanHOU cmamve aHAIU3UPYIOMCcs Npooaemvl CO30AHUS NPOSPAMMHOLO
obecneuenus 01 pacnosnasanus iy (FACE ID) u uccnedosanus yuenvix ¢ smou ooracmu. Taxoice
8 cmamobe npedcmasiiel Memoo papabomxu eeo-npunodicenusi 0as pacnosuasanus 1y (FACE ID).

Knroueswvie cnosa. FACE ID, seO-npunoscenue, npocpammuoe obecneuenue, Visual Studio,
0aza 0aHmwix, NPOeKm, NPOSPAMMHDBIL KOO.

A METHOD FOR DEVELOPING A WEB APPLICATION FOR FACE RECOGNITION
(FACE ID)

Yarashov Shokhrukh
Navoi State University, Uzbekistan

Abstract: This article analyzes the challenges of creating facial recognition software (FACE
ID) and research in this field. It also presents a method for developing a web application for facial
recognition (FACE ID).

Key words: FACE ID, web application, software, Visual Studio, database, project, program
code.

Kirish. So‘nggi vyillarda ragamli texnologiyalar va sun’iy intellekt
texnolnogiyalari jadallik bilan rivojlanib foydalanuvchilarni ishonchli autentifikatsiya
gilish borasida dolzarb muammlolar paydo bo‘lmogda. Bundan kelib chigadiki odatiy
login va parol bilan foydalanuvchilar o‘z akkountlariga kirishda bir gator
kamchiliklar vujudga keltirib ulani o‘g‘rilab olishi, unutib qo‘yishi yoki ularning
ruxsatisiz boshga shaxslar foydalanishi, foydalanish xavfini yuzaga keltirib chigaradi
Xusainov N.O[8].
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Biometrik inson yuzini aniglash kamera orgali olingan rasmdan yuzni aniglab
olish tanib olish texnologiyalar ishonchliligi bilan bir gatorda tezkorlig hamda
aniqgligi juda yuqoriligi bilan ajralib turadi. Face id texnologiyasi inson yuzidan
ajratib olingan 128 o‘lchamli vektor asosida yuzni aniglash imkoniyatini beradi va
buni real vaqtda amalga oshirish imkoniyatiga ega bo‘lib jarayonni ishonchliligni
oshirishga xizmat qiladi. Ushbu texnologiyani oliy ta’lim muassasalarida masofaviy
ta’lim platformalarida va tashkilotlarda axborot tizimlarida qo‘llashimiz
ko‘rsatilayotgan odamlarning aynan o‘zi ekanligini tasdiglash imkoniyatini beradi va
xavfsizligni ta’minlashga keng miqyosida xizmat qiladi A. B. Sallow[9].

Mazkur tadgiqot ishida Face id texnologiyasiga asoslangan autentifikatsiya
gilish tizimini loyihalash masalasi ko‘rib chigiladi. Tizimni frontend gismi Angular
platformasi asosida ishlab chigilib, backend gismi ASP.NET Core muhitida ishlab
chigish taklif etilgan va amalga oshirilgan. Yuzni tasvini ajratib olish va uni 128
o‘lchamli vektorga aylantirish hamda uni ma’lumotlar bazasiga saglash hamda uni
solishtirish orgali foydalanuvchini aniglash amalga oshirish kozda tutilgan.

Adabiyotlar tahlili. Inson yuzini aniqlash va uni ma’lumotlar omboriga saqlab
aniglash va tanib olish texnologiyalariga oid tadgiqotlar J.X. Xolmuratov[1], F.A.
Umirzogova[2], B.W. Mugalu [3] R.C. Wamala[3], J. Serugunda[3], A. Katumba[3],
S.S. Radjabov[4], .M. Rabbimov[4], N.O. Xusainov[4], B.M. Abdullayeva[4], kabi
olimlar tomonidan izlanishlar olib borilgan. Shuningdek, yuzni tanishda neyro
tarmoqglarni  o‘gitish  bilan  bog‘liq muammolariga oid izlanishlarni
Sh.Nurmuradova[5], Sh.Yarashov[5] va 0O.Goziev[5] kabi olimlarning ishlarida
keltirilgan.

Yoqorida keltirilgan olimlarning ishlarini tahliliga ko‘ra, inson yuzini aniglash
bo‘yicha dasturiy ta‘minotni (face id) ishlab chigish muhim va aniqglik jihatdan yugori
aniqilikda ishlaydigan texnologiyalardan biri sifatida e’tirof etish lozim degan

xulosaga kelindi va buni yanada rivolantirib ta’limda qo‘llash muhim sanaladi.
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Tadqgigot metodologiyasi. Inson yuzini aniglash va undagi ma’lumotlari
ma’lumotlar bazasiga saqlash bo‘yicha texnologiyalar va dasturiy ta‘minotni (face
id) ishlab chiqish uchun C# dasturlash tilini ONNX(Open Neural Network Exchange)
neyo tarmog‘i kutubxonasidan, SixLabors.ImageSharp kutibxonasidan rasmlarga
ishlov va boshga yordamchi kutubxonalar va texnologiyalardan dasturni ishlab
chigishda o‘rnatish kerak bo‘ladi.

Tizim arxetikturasini ishlab chigish va texnik vazifalarini to‘g‘ri qo‘yib olish.

Biz yaratayotgan tizim arxitekturasi quyidagicha (1-rasm) ko‘rinishga ega bo‘ladi.

-— /, e T
T Web sayt —>C Intenet ) —> Web server
( html, css, js ) <«— ( ftarmogi ) <«— Backend APidasturi

Talaba(foydanuvchi)

|
.

A A

Ma'lumotiar
bazasi

< g7
R

1-rasm. Qurilayorgan Faceld autenfikatsiya tizimini arxetikturasi

Taklif tuzilma asosida C#, Asp.NET Core 8, Angular(NodeJS bilan) va VS

Code ga extension o‘rnatilish talab gilinadi (2-rasmga garang).

2-rasm. C# bilan ishlash uchun va yaratilgan Asp.net core 8 va unga o‘rnatilgan
kutubxonalar ko‘rsatilgan VS Code dasturi
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Bundan so‘ng, kompyuterni CMD (command line) terminalini ochamiz va unga
aspnet loyiha yartish uchun dotnet new webapi -o face_id_dotnet nom yoziladi.
Loyihani Visual Studio Code dasturi yordamida ochib, undga quyidagi (3-

rasmda) belgilangan fayllarni rasmda ko‘rsatilgan tartibda yaratib olamiz.

3-rasm. Loyihadagi yaratish chun belgilangan fayllar va papkalar.

Endilikda biz ushbu yaratgan fayllarni vazifasi va undagi kerakli kodlarni

joylashtiramiz.

1. Program.cs faylini ichiga quyidagi kodlarni yozamiz:
var builder = WebApplication.CreateBuilder(args);
builder.Services.AddControllers();
builder.Logging.AddConsole();
builder.Logging.AddDebug();
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();
builder.Services.AddDbContext<AppDbContext>(options =>
options.UseSqlite(builder.Configuration.GetConnectionString("DefaultConnection'))
);
builder.Services.AddCors(options =>

{
options.AddDefaultPolicy(policy =>
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policy

AllowAnyOrigin()

AllowAnyHeader()

AllowAnyMethod());
1;
var app = builder.Build();
app.UseDeveloperExceptionPage();
app.UseHttpsRedirection();
app.UseAuthorization();
app.UseStaticFiles();
app.MapControllers();

app.Run();

2. Frontendan kelgan rasm kontrollerlarga keladi yani web api loyihlarda

frontemddan kelgan ma’lumotlar kontrollerda tutib olinadi va keyingi navbatda

boshga joyga yo‘naltirishi mumkin bo‘ladi. Ushbu metodni quyidagicha yozamiz

AuthController.cs deb nomlangan va ushbu classni ichiga quyidagi dastur kodi

yoziladi:
[ApiController]

[Route("v1/[controller]™)]

public class AuthController : ControllerBase

{

private readonly IConfiguration _config;

private readonly HttpClient _httpClient;

private readonly AppDbContext _context;

private readonly IHttpClientFactory _httpClientFactory;

private readonly IWebHostEnvironment _env;

public AuthController(IConfiguration config, AppDbContext context,

IHttpClientFactory httpClientFactory, IWebHostEnvironment env){
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_config = config;
_context = context;
_httpClient = new HttpClient();
_httpClientFactory = httpClientFactory;
_env =env;}
[HttpPost("add™)]
public async Task<IActionResult> Analyzelmage([FromForm]

AuthenticationRequestDto requestDto)

{
if (requestDto.image == null || requestDto.image.Length == 0)
return BadRequest("Rasm yuborilmadi.");
var tempPath = Path.Combine("wwwroot/uploads",

requestDto.image.FileName);

using (var stream = new FileStream(tempPath, FileMode.Create))
{await requestDto.image.CopyToAsync(stream);}
EmbedderService embedder = new EmbedderService();
var embedding = embedder.GenerateEmbedding(tempPath);
var results = new List<FaceData>
{new FaceData

{ Encoding = embedding.ToList(),

Location = new List<int> {0,0,0,0}}

};
if (results == null || results.Count == 0)

return NotFound(*'Yuz aniglanmadi.");
FaceRecord? data = null;
foreach (var face in results)
{ var record = new FaceRecord

{ Name = requestDto.Name,
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FileName = requestDto.image.FileName,
Location = string.Join(*,", face.Location),
Encoding = string.Join(",", face.Encoding),
CreatedAt = DateTime.UtcNow };
_context.FaceRecords.Add(record);
data = record;
Yawait _context.SaveChangesAsync();
return Ok(new { success = true, count = results.Count, data =
data?.Name ?? "Name is not found" });
}
[HttpGet("'records™)]
public async Task<lActionResult> GetAllRecords()
{
var data = await _context.FaceRecords.ToListAsync();
return Ok(data); }
[HttpGet("record/{id}'")]
public async Task<IActionResult> GetRecord(int id)
{
var record = await _context.FaceRecords.FindAsync(id);
if (record == null)
return NotFound(**Ma'lumot topilmadi.");
return Ok(record); }
[HttpPost("RecognizeFace™)]
public async Task<IActionResult> RecognizeFace([FromForm]
CheckDto checkDto)
{
var image = checkDto.image;

if (image == null || image.Length == 0)

33



“Elektron ta’lim” — “Qnekmponnoe ooyuenue” — “E-learning” December, 2025, No4, Vol. 6 ISSN2181-1199

return BadRequest("Rasm yuborilmadi.");
var tempPath = Path.Combine(Path.GetTempPath(),
image.FileName);
using (var stream = new FileStream(tempPath, FileMode.Create))
{await image.CopyToAsync(stream);}
EmbedderService embedder = new EmbedderService();
var allRecords = _context.FaceRecords.ToList();
FaceRecord? matchedRecord;
double bestDistance = double.MaxValue;
matchedRecord = embedder.getFaceEmbeddingScore(allRecords,
tempPath);
if (matchedRecord !'= null)
return Ok(new
{
success = true,
message = "Yuz tanildi",
person = new
{
matchedRecord?.1d,
matchedRecord?.Name,
matchedRecord?.FileName,
matchedRecord?.CreatedAt,
Similarity = (bestDistance)
} b;

return Ok(new { success = false, message = "Bu yuz bazada topilmadi.”

D;
1}

3. Endlikda biz rasmdan yuzni aniglab olib uni tahrirlaymiz. Tahrirlangan

rasmni Emdedding 128 o‘Ichamli vektorga aylantirib olishimiz kerak. Buning uchun
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bizga EmbedderServiceni  yozishimiz  kerak. Buning chun  biz
EmbedderServicefayl.cs ning ichiga EmbedderService quyidagi kodni yozamiz.
public class EmbedderService
{
static FaceDetector faceDetector;
static Face68LandmarksExtractor faceLandmarksExtractor;
private static FaceEmbedder _faceEmbedder;
public EmbedderService()
{ faceDetector = new FaceDetector();
faceLandmarksExtractor = new Face68LandmarksExtractor();
_faceEmbedder = new FaceEmbedder();

}
public float[] GenerateEmbedding(string imagePath)

{
using var thelmage =
SixLabors.ImageSharp.Image.Load<Rgb24>(imagePath);
var embedding = GetEmbedding(thelmage);
return embedding; }
static float[] GetEmbedding(Image<Rgbh24> image)
{
var array = GetlmageFloatArray(image);
var rectangles = faceDetector.Forward(array);
var rectangle = rectangles.FirstOrDefault().Box;
if (rectangle.IsEmpty)
{
var points = faceLandmarksExtractor.Forward(array, rectangle);
var angle = points.RotationAngle;
var aligned = FaceProcessingExtensions.Align(array, rectangle, angle);
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return _faceEmbedder.Forward(aligned); }

return new float[512];

}

public FaceRecord? GetFaceEmbeddingScore(List<FaceRecord> faces,string

score)
{ var embeddings = new Embeddings(faces);

using var thelmage = SixLabors.ImageSharp.Image.Load<Rgh24>(score);
var embedding = GetEmbedding(thelmage);

var proto = embeddings.FromSimilarity(embedding);

var filename = Path.GetFileName(score);

return proto; }
static float[][,] GetlmageFloatArray(Image<Rgb24> image)

{
var array = new[] {
new float [image.Height,image.Width],
new float [image.Height,image.Width],
new float [image.Height,image.Width] };
image.ProcessPixelRows(pixel Accessor =>
{
for (var y = 0; y < pixelAccessor.Height; y++) {
var row = pixelAccessor.GetRowSpan(y);
for (var x = 0; x < pixelAccessor.Width; x++)
{
array[2][y, x] = row[x].R / 255.0F;
array[1][y, x] = row[x].G / 255.0F;
array[0][y, x] = row[x].B / 255.0F;
} } 1;

return array; } }
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4, Endi biz Embedding qilingan yani 128 o‘lchammli vektorlarni
solishitib o‘xshashligini topishimiz uchun Emdeddings.cs fayliga Emdeddings
classini yaratib olishimiz kerak. Bu classda 2 xil metod bilan tekshirimiz mumkin
yani yuzdan olingan verktorlarni bir biriga o‘xshashligini hisoblashimiz uchun kerak
bo‘ladi.

1) Euclidean(512D vector uchun)
2) Cosine(128D vector uchun)

bulardan  Educlidean va Cosine orgali o‘xshashligni topshimiz mumkin
bo‘ladi.
public class Embeddings
{
public Embeddings(List<FaceRecord> vectors)
{Vectors = vectors;}
public int Count{ get{return Vectors.Count;}}
public List<FaceRecord> Vectors { set;get;}
public FaceRecord FromDistance(float[] vector)
{
var euclidean = new Euclidean();
var length = Count;
var min = float.MaxValue;
var index = -1;
for (var i =0;i <length; i++) {
var storedEncoding = Vectors[i]?.Encoding?
Split(',")
Select(x => float.TryParse(x, out var val) ? val : 0)
.ToArray();
var d = euclidean.Compute(storedEncoding, vector);
if (d <min)
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index =1i;
min = d;
} }
return Vectors[index];}
public FaceRecord? FromSimilarity(float[] vector)
{
var cosine = new Cosine(true);
var length = Vectors.Count;
var max = float.MinValue;
var index = -1;
for (var i = 0; i < length; i++)
{ var storedEncoding = Vectors[i]?.Encoding?
Split(',")
Select(x => float.TryParse(x, out var val) ? val : 0)
.ToArray();
var d = cosine.Compute(storedEncoding, vector);
if (d>0.6)
{index =1i;
max = d;
} }
if (index ==-1)
return null;
return Vectors[index]; } }
Ushbu kodda yozilgan jarayonni quyidagi rasm orgali tushunib olishinggiz
mumkin. Bunda inson rasmidan ganday qilib 128 o‘lchamli vektor hosil gilinishi

ko‘rsatilgan bunda albatta neyro tarmoq yordamida amlaga oshiriladi.
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1. Inson yuzi 2. Yuzni belgilab olish 3. Belgilar yordamida 4. Embedding yaratish
yuzni kesib olish .

‘ N .
—*——4‘ N/
m 3. Belgilar yordamida 4. Embedding yaratish
Fagat yuz gismini ‘ 128D o’'Ichamli
J'1

Aniq suratni Yuz qismini tanlab
J’l J‘l ajratib olish embedding yaratish

tanlash olish

= IR

* 128 o'lchamli embedding vektori '
128 o'lchamli embedding vektori m

4-rasm. Inson yuzidén 128 o*Ichamli vektorga aylantirish.

5. Ma’lumotlar bazasi bilan bo‘glanib unga ma’lumotlar saqlash va olish uchun

xizmat giladigan fayl hisoblanadi. Malumotlar bazasidagi jadvalimizni

shakllantishimiz kerak bu jadval (5-rasm)da foydalanuvchining ma’lumotlari qanday

strukturada saglanagnini ko‘rishimiz mumkin.

FaceRecord{foydanauvchi ma'lumotiari)

Id(int)
Name(Text)
Location{Text)
Encoding(Text)

CreatedAt{DateTime)

5-rasm. Bu ma’lumotlar bazasidagi foydalanuvchi jadvalining tuzilish

strukturasi

Id-foydalanuvchini identifikatsiya ragami har bir foydalanuvchi uchun yagona
bo‘ladi va butun solardan iborat bo‘ladi. Name- foydalanuvchining ismi familyasi
yani foydalanuvchining ismi desak ham bo‘ladi. Location-tizimga birinchi marta
foydalanuvchining ro‘yhatdan o‘tkaziklayotganda chigadigan rasmi yuklanadi uni

tizim saglab goladi va o‘sha saglangan rasm joylashgan joyi xotiradagi addresi

bo‘ladi.
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Encoding — bu yuzdan ajratib olingan 128 o‘lchamli embedding vektorini

saglash uchun matn. Bu foydalanuvchinig asosiy autenfiaktsiya ma’lumoti

hisoblanadi.  Ushbu ma’lumot orqali foydalanuvchi tizimga kiradi(embedding
vektorga giymatiga misol: [0.023, -0.118, 0.982, ..., 0.114] ).

CreatedAt — bu vyaratilgan sanasi yani foydalanuvchini tizimga go‘shilgan

sanasi hisoblanadi.

AppDbContext.cs faylini ichiga quyidagi faylni yozamiz:

public class AppDbContext : DbContext

{

}

{

public AppDbContext(DbContextOptions<AppDbContext> options)
. base(options){}
public DbSet<FaceRecord> FaceRecords { get; set; }
protected override void OnModelCreating(ModelBuilder modelBuilder)
{base.OnModelCreating(modelBuilder);
modelBuilder.Entity<FaceRecord>(entity =>
{ entity.Property(e => e.Location).HasColumnType("TEXT");
entity.Property(e => e.Encoding).HasColumnType("TEXT");
entity.Property(e => e.CreatedAt).HasColumnType("TEXT");

1}

public class FaceRecord

[Key]
public int Id { get; set; }

public string? FileName { get; set; }
public string? Name { get; set; }
public string? Location { get; set; }
public string? Encoding { get; set; }
public DateTime CreatedAt { get; set; } = DateTime.UtcNow;}
public class FaceData
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{
public List<float> Encoding { get; set; }

public List<int> Location { get; set; }

}

Frontend gismi, bu foydanuvchi ko‘radigan gismi hisoblanib unda rasmga olish
va uni backend gismiga yuborish uchun xizmat giladigan dastur tuzish kerak bo‘ladi.
Buning uchun biz birinchi o‘rinda kamera bilan ishlaydigan service yaratishimiz
kerak bo‘ladi. Bunda service kamerani ishga tushiradi va tasvirni boshga bir
komponentga uzatadi, component esa uni foydalanuvchiga ko‘rsatadi hamda uni
rasm tushirish uchun capturelmage metodi mavjud bo‘lib ushbu metod rasmga oladi.

Bu dastur uchun biz JavaScript ning Angular frameworkini tanlashimiz kerak.
Chunki unda kod yozish juda oson va qulay hisoblanadi. Angularda loyiha yaratib
olamiz. Angular frameworkda loyiha yaratib uni Visual Studio Code dasturida ochib
unda 2 ta sahifa yaratamiz. Face id yordamida Kirish uchun login sahifasi va
muvaffaqiyatli kirishimiz uchun success sahifasi va kamera bilan rasmga olish uchun
CameraService fayllarini shakllantirishimiz kerak.

camera.service.ts fayliga quyidagi kodni yozamiz:

import { Injectable } from "@angular/core";
@Injectable({ providedIn: "root"})
export class CameraService {

async startCamera(videoElement: HTMLVideoElement) {

const stream = await navigator.mediaDevices.getUserMedia({ video: true });

videoElement.srcObject = stream;

await videoElement.play();}

capturelmage(videoElement: HTMLVideoElement): string {

const canvas = document.createElement("canvas");

canvas.width = videoElement.videoWidth;

canvas.height = videoElement.videoHeight;

const ctx = canvas.getContext(*'2d™)!;

ctx.drawlmage(videoElement, 0, 0);
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return canvas.toDataURL("image/png");
1}

Endilikda foydalnuvchiga ko‘rininadigan gismi yaratishimiz kerak. Buning
uchun biz login sahifasini yaratib olamiz va bu sahidafa camera service yordamida
kamerdan olinayotgan videoni ko‘rsatamiz pastiga tugma qo‘shib go‘yib tugma
bosilganda rasmga oladi va keyin uni tekshirish uchun serverda ishlab turga dasturga
https so‘rovi orgali jo‘natiladi.

Login componentni 3 ta fayldan tashlik topadi bunda login.ts login.css va
login.html fayllari, login.ts fayliga mantiq(logika) yoziladi, login.css fayliga style lar
yoziladi va login.html fayliga esa dizayn yoziladi va ularga quyidagilarni yozamiz:

login.css

face-container {

display: flex;
flex-direction: column;
align-items: center;
margin-top: 40px;

}

.circle-frame {

width: 260px;

height: 260pXx;
border-radius: 50%;
border: 6px solid #00ff66;
display: flex;
justify-content: center;
align-items: center;
position: relative;
overflow: hidden;
background: #000;
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}

video, .captured-img {
width: 100%;
height: 100%;
object-fit: cover,;

}

Joading-text {
font-size: 20px;
color: #00ff88;
font-weight: bold;

}

.capture-btn {
margin-top: 20px;
padding: 12px 22px;
border-radius: 50px;
background: #111;
color: #fff;
border: none;
font-size: 18px;
cursor: pointer;

}

spinner {
width: 22px;
height: 22px;
border: 3px solid #fff;

border-top-color: transparent;

border-radius: 50%;

display: inline-block;
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animation: spin 0.8s linear infinite;
}
@keyframes spin {
100% { transform: rotate(360deg); }}
login.ts fayli
import { AfterViewlnit, Component, ElementRef, ViewChild,NgZone } from
‘@angular/core’;
import { CommonModule, Nglf } from ‘@angular/common’;
import { Router } from ‘@angular/router’;
import { HttpClient } from '‘@angular/common/http’;
import { AlertService } from '../services/alert_service';
@Component({
selector: ‘app-faceid’,
templateUrl: *./login.html’,
styleUrls: ['./login.css'],
imports: [CommonModule,Nglf]
)
export class Login implements AfterViewlnit {
@ViewChild('video ‘)
videoRef!: ElementRef<HTMLVideoElement>;
loading = false;
capturedlmage: string | null = null;
errorMessage = ";
apiUrl = '/api/vl/Auth/recognize’;
constructor(private http: HttpClient, private router: Router,private alert:
AlertService,private zone: NgZone) { }
async ngAfterViewlnit() {
await this.startCamera();
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}

async startCamera() {

try {
const stream = await navigator.mediaDevices.getUserMedia({ video: true });
const video = this.videoRef.nativeElement;
video.srcObject = stream;
await video.play();

} catch (e) {
console.error("Camera error:", e);

}}

async capture() {

if (this.loading) return;

this.loading = true;

this.errorMessage = "';

const video = this.videoRef.nativeElement;

const canvas = document.createElement(‘canvas’);

canvas.width = video.videoWidth || 640;

canvas.height = video.videoHeight || 480;

const ctx = canvas.getContext('2d");

let imageBlob: Blob;

if (ctx) {
ctx.drawlmage(video, 0, 0, canvas.width, canvas.height);
imageBlob = await new Promise(resolve => canvas.toBlob(resolve as any,

'image/jpeg );

}else {
this.loading = false;
this.errorMessage = 'Cannot capture image!";

return;
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}

const formData = new FormData();
formData.append(‘image’, imageBlob, ‘face.jpg);
this.http.post<any>(this.apiUrl, formData, { observe: ‘response’ })
.subscribe({
next: (res) =>{
this.loading = false;
console.log(‘'API
if (res.status === 200 && res.body?.success) {
const person = res.body.person;
localStorage.setltem(‘person’, JSON.stringify(person));
const capturedimageUrl = URL.createObjectURL (imageBlob);
localStorage.setltem(‘capturedimage’, capturedimageUrl);
this.router.navigate(['/success'], {
D;
} else
if (res.status === 200 && res.body?.success == false) {
this.zone.run(() => {
this.loading = false;
this.showAlert("Yuz topilmadi! Qayta urinib ko ring.");
b;
} else if (res.status === 400) {
this.errorMessage = 'Face not recognized! Please try again. 400';
this.loading = false;
b
error: (err) => {
this.loading = false; if (err.status === 404) {
this.errorMessage = 'Face not recognized!";
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}else {
this.errorMessage = 'Server error!’;
)
showAlert(message: string) {
alert(message);
window.location.reload(); }}
login.html
<div class="face-container">
<div class="circle-frame">
<div *nglf="loading" class="loading-text">Tekshirilmoqda..</div>
<video
#video
*nglf="!loading"
autoplay
playsinline>
</video>
</div>
<button class="capture-btn" (click)="capture()">
@if (Mloading) {<span *nglf="tloading">Yuzni aniglash</span>}
@if (loading) { <span *nglf="loading" class="spinner"></span>}
</button>

@if (errorMessage) { <p class="error">{{ errorMessage }}</p>}
</div>

Bunda Success sahifasi yaratilishi kerak, chunki foydalanuvchi ma’lumotlarini

ko‘rsatish kerak bo‘ladi (6-rasm).
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B s
6-rasm. https://github.com/TeacherShoxrux/face id

Dastur kodini to‘lig variantda github saytidan ko‘chirib olishimiz mumkin.

Tahlil va natija. Ishlab chigilgan web-saytimizni ishga tushiramiz va
rasmimizni kamera orgali olib, uni tekshirishimiz uchun oldindan rasm analiz
gilingan bo‘lishi kerak. Loyihdadagi swagger orqali ma’lumotlarni qo‘shib olamiz.
Keyingi o‘rinda brauzer dasturi orgali unga Kkirishimiz kerak. Loyihani ishga
tushirganimizdan keyin web-sayt foydalanuvchidan kameraga ruxsat(6-rasm)

so‘raydi ruxsat berishni(razreshit) tanlanadi.

r  focryn K kamepe

Pazpewmty SACKAPOBATYH

6-rasm. Brauzer foydanuvchi kameradan foydalanish ruxsat se‘rashi.
Ruxsat berganimizda ekranda quyidagicha ko‘rinish hosil bo‘ladi (face id

sahifasi ochiladi) (7-rasmga garang):

48


https://github.com/TeacherShoxrux/face_id

“Elektron ta’lim” — “Qnekmponnoe ooyuenue” — “E-learning” December, 2025, No4, Vol. 6 ISSN2181-1199

pd

"-c!

Yuzni aniglash

7-rasm. Login sahifansini ko‘rinishi.

Ushu rasmda ko‘ringan yuzni aniglash tugmani bosganimizda biz yozgan

mantiq(logika) ishga tushib rasmga oladi va rasm tekshiriladi (8-rasm).

8-rasm. Ma’lumotlarni tekshirish jarayoni.

Yuz ma’lmotlari avvaldan tizimga Kkiritilganligi uchun, quyidagicha

ma’lumotlarni olishimiz mumkin va ularni success sahifasi bizga ko‘rsatib beradi.
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Yoz tanildi!

9-rasm. Natijaning ekrandagi holati

Xulosa va takliflar. Taklif etilayotga yuz orqgali autenfikatsiya g‘oyasi asosida
uning dasturi ishlab chiqildi. Uning masofaviy ta’lim yo‘nalishida o‘giydigan
talabalar yuzi(face id) orqali masofaviy ta’lim platformasiga kirishi mumkin bo‘ladi
va bu kirish jarayonini osonlashtishga hamda yangi zamonaviy texnologiya asosida
xavfsizlikni oshirishga xizmat giladi. Yuzni to‘gri olishi ya’ni yuzni aniglab olishi
yorug‘likka bog‘lig ravishta o‘rtacha holatda 85-95% bo‘ladi va rasm bilan ishlashda
ONNX kutubxonasining tezligi 0.5-1.5 soniyada amalaga oshirildi. Umumiy
tizimning aniqlik darajasi ya’ni texnik samaradorlik o‘rtacha hisobda 85-90% deb
baholandi.
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