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MeTta poboTn

Metoro kBagdiikaniiiHoi poGOTH € CTBOpPEeHHS IIPOrpPaMHOTrO 3a0e3leueHHs UL
ABTOMATHYHOTO PO3IMI3HABaHHS 300pa)KeHb HOMEPHHX 3HAKIB aBTOMOOLUIIB 3a JOIIOMOTIOO

TEXHOJIOT1l OIITHYHOTO PO3Ii3HABaHHS CHMBOJIIB 32 HasBHOCTI IIIyMy.

OO0’eKTOM JOCTIZKeHHSI € IIPOIeCH pO3II3HABaHHS 300pakeHb HOMEpPHHX 3HaKIB
aBTOMOOLIIB 3a JOIOMOTOIO TeXHOJIOT1i ONTHYHOTO PO3Ii3HABaHHS CHMBOJIB 3a HasBHOCTI

mIyMy.

IIpenmeToM mocriazkeHHS € HEHPO-HEUITKI METOIM Ta MOJIEeNl PO3IIi3HaBaHHS 300paXkKeHb,
o0Opa3iB 3a HasSBHOCTI IIyMy, a caMeé — HOMEPHHX 3HaKIB aBTOMOOLIIB 3a JOIIOMOI'OO

TEXHOJIOTII OIITHYIHOTO p03Hi3HaBaHHH CHMBOJIIB 33 HassBHOCTI Immymy.
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Kommn’roTepuuii 3ip
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S

Ile wHampsM JOCHI/DKEHb INTYYHOTO 1HTENEKTY, SKHH
JTO3BOJISIE KOMITFOTEPAM 1 CHCTEMaM BHTATYBATH 3HAYHMY
iHpopMaIio 3 IUPPOBHX 300pakeHb, BLI€O Ta IHIIHX
BI3yalbHHX BXOMIB 1 BXKHBaTH 3aXxoAu abo JaBaTH
peKoMeH1aii Ha OCHOBI ITi€] iHpopMarii

Computer Vision System

A

bowl, oranges,
bananas, lemons,
peaches

Input Sensing device Interpreting device Output

HaHpﬁMKI/I 3aCTOCYBAaHH:

» po3Mi3HaBaHHS 00pa3iB

BHSBIIEHHS 00’ €KTIB
BUSIBJICHHS IO

3D o1miHKa 103U

YV V V V V

» BITHOBIEHHS 300paKeHHS

» BIJICTeXEHHS PyXy

» OXOpOHa 3]I0pOB’sl
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\/ OnTtuuyne posnizHaBanns cumpodais (OCR)
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Image with text
BapianTu BUKOpHCTaHHS: A

D
[ mepeTBOpeHHs JpYyKOBaHHX MAlEPOBHX JOKYMEHTIB PDF OCR —»

Ta JOKyMEHTIB 31 CKaHOBaHHMH 300pa’keHHAMH Y

‘ b
MAaNIHHOZYHTYBaHI TEKCTOBI JOKYMEHTH I= é

Scanned or Printed or handwritten

U posmisHaBanmst JJAHHX HACHOPTIB JUIS A€POIOPTIB ; °
acumen’

U posmizHaBaHHS JOPOMKHIX 3HAKIB

U prrydends: KoHTakTHOI iHdopMariii 3 JOKYMEHTIB

abo Bi3HTOK \/
A SRR

) P N [q]
o/ ©

- ABTOMaTH4YHe po3mi3HaBaHHs HoMepHHX 3HaKiB (ANPR) =

o

Ile mpakTika KOMII'IOTEPHOTO 30Dy, SIKa JI03BOJISE HMPUCTPOSM IIBHAKO Ta aBTOMATHIHO
YUTaTH HOMEPHI 3HAKH TPAaHCHIOPTHUX 3ac001B 0e3 Oy/Ib-AKO1 JIIOICHKO1 B3aEMOIII.
ANPR BHKOpPHCTOBy€ 300pa)KCHHSAX HOMEPHHX 3HAaKiB TpPaHCHOPTHOTO 3acoly s
3YHTYBaHHS PeeCTPAIIIIHOrO HoOMepa aBTOMOOLIA 3a joniomororo TexHosorii OCR.

ATL4654
FLORIDA - (=
#  Daytona [TOYOTA. COM
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~  IladgpoBuii urym 300paxkeHHs

-/
~ Buau nudpoBoro 300pakeHHs: OcHOBHI JpKepena mymy:
** OlHapHe 300paKeHHs %%+ ci1abKe OCBITIIEHHS
*%* 300paKeHHs B TPajJIallisiX CIPOro %* PEKXHMH BHCOKOi 4y TJIMBOCTI
** KOIIbOPOBE 300paKEHHS +% TaTYHKH CITa0KO1 MPOTYKTHBHOCTL

% TeMIleparypa JaTdiKa
+* IUIBHICTD PO3MIIICHHS MIKCEIB
w(x,y) = s(x,y) + n(x,y) +* YACTHHKH MLy B CKaHEPI
— IIOYaTKOBE 300paXKeHHs % MepelIKOAN KaHaly Iepeadi

O3HIIAX MIKCeNs (X, V)
He CHHS % dakTopu HaB

7 -
J = Tunun mymy

/
_  TaycoBwuii mym [ITym «com Ta nepuro»
PL,z=a
il _(z-w? 2
pe(2) = e 202 ) ) p(2) = P,,z=h
o\21 Z — IIPEJICTABIIsI€ piBeH Ciporo 0 i .
| — CepeIHE 3HAYEHHS CipOro Pa — {iIMOBIpHICTb 3HAYEHHSI IIyMy «COIi»
G —CTaHJ[apTHE BiIXIIEHHA Pb — iiMOBipHICTh 3HaUeHHS IIYMY «IIE€PII0»

a) rpagix posmoiny mymy
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\/ l Tunu wymy
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o) CrexI-1ym [IIym ITyaccona
a—1 lke_}‘ k — 3navenns 0,1,2 ...
F(g) = 9g e_a_g P(k) = ' )\ — CepejlHe UHCIO BXOIKEHb
9)= (a—1)'!a“ a — jcmepcis k! B iHTepBai

g — piBeHs ciporo

—e2 |
—3a10
—3=20

a) rpadik po3moAiry nrymy
0) mikceIbHe NOJaHHS IIyMy

B) Ppe3yibTaT HaKJIaJaHHA IIyMy (
V 4

\_/ \/

o
_ Texnouiorii po3po0Ku Ta iIHCTPYMeHTAJIbHI 3aco0lm
e
KiienTchka gacTuHa CepBepHa yacTuHa

3 Flask
» (peiimBopk Angular ¢peiimBopk Flas

> MoBa nporpamysanss TypeScript 6i6motexu OpenCV, NumPy, Imutils Ta EasyOCR

» cepenosuie po3pobku WebStorm MoBa nporpamyBanss Python

YV ¥V V V¥V

cepepoBumie po3podku PyCharm

e

—
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Ilpouec BusiBIeHHS Ta PO3MI3HABAHHS HOMEPHOIO 3HAKY

187/ = A

Recognize image
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Ipuxniaan pe3yabraTiB po3mi3HABAHHS HOMEPHHX 3HAKIB

- DBI47861

u v
" .
Pe3yJIIJTaTH CKCICPHMEHTA/IBHHX NOCIIAKECHD @)

o) NS, SR — KoeiIieHT YCIIMHOCTI poOOTH aITOpHTMY
SR = * 100 NSs — KUIBKICTh YCHIITHAX 3pa3KiB
TN, TNs — 3aranbpHa KUIBKICTE 3pa3KiB 300pakeHb

3aranbHa Kinbkicts  Kinokicte  Koediujent 55
Hassa onepauii KinbKicTb yeniwHMX  Hespanux  yeniwHocTi 5
spaskis spaskis cnpob (%) =t
BunyyeHHA Ta BMABAEHHA = *
50 46 4 92 =35
HOMEPHOrO SHaKy
1 3
PosnisnaBaHHA TekeTy s
46 44 2 95,65 ’
HOMEpPHOro SHaKy N
512872 540:360 600x461 620x415 650x325 735417  1200x600 1920x1069

Po3mip 306pazennsn

Tpadik 3anexkHOCT] Yacy BIKOHAHHA NTOPHIMY Bil |

po3Mipy BXigHOTO 300pajkeHHS

CepeHiii 4ac poOOTH allTOPHTMY: ~2 — 6 CEeKYH[T 4

N Qs Il
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o BucrHoBxu (]
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B xon1 BUkoHaHHS KBaTi(iKaIiitHOi poOOTH OyJI0 BUKOHAHO HACTYIIHE:

Y

v/ OOIPYHTOBAHO aKTyalBHICTh 0OPAHOI TeMH, OIVIIHYTO HAyKOBI IyOiKawii, SIKi CTOCYIOTBCS TeMH KBanidikamiiiHoi po6otn
Ta iCHYIOUi pillIeHHS Ha PHHKY

v/ PO3MISIHYTO TEXHONOTIKD KOMII'IOTEPHOTO 30Dy, il ICTOpil0 BHHMKHEHHS, HANPSMKH 3aCTOCYBaHHS Ta IPHKIAIH
BHKOPHCTaHHA. 30KpeMa OylIo PO3IIAHYTO TEXHOJIOTil0 ONTHYHOIO PO3Ii3HABAHHS CHMBOIB: KOPOTKY iCTOpif0, MIPHHIHIT

po60TH, BapiaHTH BHKOPHCTAHH, IepeBari Ta HeIOMIKI

iCHYIOUi THIH II(POBHX 300pajkeHb, THIIH IMIyMy Ta IPHYHHH {{0T0 BHHHKHEHHS, 3aCO0H 3MEHIIEHHS MyMy

'PO3pOOKH Ta iHCTPyMeHTalIbHI 3aCO0H, 0 BHKOPHCTOBYBATHCS JUL

JI03BOJIE HAKNAJaTH WIyM Ha BHOpaHe 300paKeHH:
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Jlonatok b
JlicTuHr porpamMu
b.1 JlicTUHT KJIIEHTCHKOI YaCTUHH MPOrpamMu
Kon cropinku image.component.html npeacrasneno B mictunry b.1
Jlictunr B.1 — ®aitn image.component.html
<diwv class="container" appDnd
(fileDropped)="onFileDropped (Sevent) ">
<input type="file" #fileDropRef id="fileDropRef"
(change)="fileBrowseHandler (Sevent)" accept="image/png, image/jpeqg,

image/jpg" />
<svg xmlns="http://www.w3.0rg/2000/svg" width="63" height="64"
viewBox="0 0 63 64">
<g fill="#3B454F" fill-rule="nonzero">
<path
d="M42.656 15.13521.953 1.953 0 O 1-1.391-.578L31.5
4.7951-9.765 9.762a1.97 1.97 0 1 1-2.785-2.785L30.106.616a1.97 1.97 O
0 1 2.785 0111.157 11.156a1.97 1.97 0 0 1-1.392 3.363z" />
<path
d="M31.5 36.791al1.97 1.97 0 0 1-1.969-1.969v2.01al.97
1.97 0 0 1 3.938 0v32.812a1.97 1.97 0 0 1-1.969 1.969z" />
<path
d="M55.781 63.041H7.22A7.225 7.225 0 0 1 0
55.822V41.385a4.599 4.599 0 0 1 4.594-4.594h7.234a4.567 4.567 0 0 1
4.402 3.27612.814 9.382a.658.658 0 0 0 .628.467h23.656a.658.658 0 0 O
.628-.46712.814-9.385a4.572 4.572 0 0 1 4.402-3.273h7.234RA4.599 4.599
0 0 1 63 41.385v14.437a7.225 7.225 0 0 1-7.219 7.219zM4.594
40.729a.656.656 0 0 0-.657.656v14.437a3.286 3.286 0 0 0 3.282
3.282H55.78a3.286 3.286 0 0 0 3.282-3.282VvV41.385a.656.656 0 0 0-.657-
.656h-7.234a.65.65 0 0 0-.628.467L47.73 50.58a4.628 4.628 0 0 1-4.402
3.274H19.672a4.567 4.567 0 0 1-4.402-3.2761-2.814-9.382a.65.65 0 0 O-
.628-.467H4.594z" />
</g>
</svg>

<h3>Drag and drop image file here</h3>

<h3>or</h3>

<label for="fileDropRef">Browse for image file</label>
</div>
<div class="files-list">
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<div class="single-file" *ngFor="let file of files; let i =
index">
<div class="file-icon" style="width: 50px">
<svg version="1.1" id="Capa 1"
xmlns="http://www.w3.0rg/2000/svg"
x="0px" y="0px" viewBox="0 0 58 58" style="enable-
background:new 0 0 58 58;" xml:space="preserve">
<polygon style="fill:#EDEADA;" points="51.5,14
37.5,0 6.5,0 6.5,58 51.5,58 " />
<g>
<path style="fill:#CEC9AE;"
d="M16.5,23h25c0.552,0,1-0.447,1-1s-0.448-1-1-1h-
25¢-0.552,0-1,0.447-1,1515.948,23,16.5,23z" />
<path style="fill:#CEC9AE;"
d="M16.5,15h10c0.552,0,1-0.447,1-1s5-0.448-1-1-1h-
10c-0.552,0-1,0.447-1,1815.948,15,16.5,15z" />
<path style="fill:#CEC9AE;"
d="M41.5,29%h-25¢c-0.552,0-1,0.447-
1,1s0.448,1,1,1h25c0.552,0,1-0.447,1-1542.052,29,41.5,29z" />
<path style="fill:#CECO9AE;"
d="M41.5,37h-25¢-0.552,0-1,0.447-
1,1s0.448,1,1,1h25¢c0.552,0,1-0.447,1-1S42.052,37,41.5,37z" />
<path style="fill:#CEC9AE;"
d="M41.5,45h-25¢c-0.552,0-1,0.447-
1,1s0.448,1,1,1h25¢c0.552,0,1-0.447,1-1S42.052,45,41.5,45z" />

</g>
<polygon style="fill:#CEC9AE;" points="37.5,0 37.5,14
51.5,14 " />
</svg>

</div>
<div class="info">
<h4 class="name">
{{ file.name }}
</hd>
<p class="size">
{{ formatBytes(file.size) }}
</p>
</div>

<div class="delete">
<mat—-icon class="delete-icon" (click)="deleteFile(1i)">
delete forever
</mat-icon>
</div>
</div>
</div>

Knac ImageComponent.ts mpeacTaBiieHo B TICTHHTY b.2.
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Jlictunr b.2 — Knac ImageComponent.ts

import {Component, EventEmitter, OnInit, Output} from
'@angular/core’';
import {MessageService} from "../../services/message.service";

@Component ({

selector: 'app-image',
templateUrl: './image.component.html',
styleUrls: ['./image.component.scss']

})

export class ImageComponent implements OnInit {

@Output () outputImageUrl = new EventEmitter<string>();
@Output () outputSelectedImage = new EventEmitter<File>();

files: File[] = [];

constructor (private messageService: MessageService) {

}

ngOnInit () : void {
}

onFileDropped(file: File) {
if (this.isValidImageExtension(file.name)) {
this.prepareFilesList (file);
this.displaySelectedImage (file);

}

fileBrowseHandler (event: Event) {
const target = event.target as HTMLInputElement;
if (this.isValidImageExtension (target.files![0].name)) {
this.prepareFilesList (target.files![0]);
this.displaySelectedImage (target.files! [0]);

}

deleteFile (index: number) {
this.files.splice(index, 1);
this.outputImageUrl.emit (undefined)
}

prepareFilesList (file: File) {
this.deleteFile (0);
this.files.push(file);

}

formatBytes (bytes: number) {
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if (bytes === 0) {
return 'O Bytes';

}

const k = 1024;

const sizes = |['Bytes', 'KB', 'MB', 'GB', 'TB', 'PB', 'ER',
'ZB', 'YB'];

const 1 = Math.floor (Math.log(bytes) / Math.log(k));

return parseFloat ((bytes / Math.pow(k, 1)) .toFixed(2)) + ' !
+ sizes[i];}

displaySelectedImage (file: File) {

const reader = new FileReader () ;
reader.readAsDataURL (file) ;
reader.onload = (event: ProgressEvent<FileReader>) => {

this.outputImageUrl.emit (event.target!.result!.toString())

}
this.outputSelectedImage.emit (file);

}

isValidImageExtension (name: string): boolean {

const fileExtension = name.split(".")[1l].toLowerCase();
if (fileExtension != "Jjpg" && fileExtension != "jpeg" &&
fileExtension != "png") {

this.messageService.open('Invalid input file format: only
.jpeg, .Jjpg, and .png formats are allowed.')
return false;
} else {
return true;

}

daiin image.component.scss IPeACTaBIEHO JICTUHTOM b.3.

Jlictunr b.3 — ®aiin image.component.scss

@import "~src/ variables.scss";

.container {
width: 450px;
height: 200px;
padding: 2rem;
text-align: center;
border-radius: 20px;
border: dashed 5px #979797;
position: relative;
margin: 0 auto;
background-color: #££d055;

input {
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opacity: 0;
position: absolute;
z-index: 2;

width: 100%;
height: 100%;

top: O;
left: 0;
}
label {

color: white;
width: 183px;
height: 44px;
border-radius: 21.5px;
background-color: S$red;
padding: 8px 1l6px;

}

h3 {
font-size: 20px;
font-weight: 600;
color: #38424c;

}

.fileover {
animation: shake 1s;
animation-iteration-count: infinite;

}

.files-1list {
margin-top: 1.5rem;

.single-file {
display: flex;
padding: O0.5rem;
justify-content: space-between;
align-items: center;
border: dashed 1lpx #979797;
margin-bottom: lrem;

.delete {
display: flex;
margin-left: 0.b5rem;
cursor: pointer;
align-self: flex-end;

}

.delete-icon:hover {
color: Sred;

}

flex-grow: 1;



.name {
font-size: 1l4dpx;
font-weight: 500;
color: #353f4a;
margin: 0;

}

.size {
font-size: 12px;
font-weight: 500;
color: #adadai4;
margin: 0;
margin-bottom: 0.25rem;

}

.info {
width: 100%
}

}

/* Shake animation */
@keyframes shake {
0% {
transform: translate(lpx, 1lpx)

}

10% {

transform: translate(-1lpx, -2px)

}

20% {
transform: translate (-3px, 0px)

}

30% {
transform: translate (3px, 2px)

}

40% {
transform: translate(lpx, -1lpx)

}

50% {
transform: translate(-lpx, 2px)

}

60% {
transform: translate (-3px, 1lpx)

}

70% |
transform: translate (3px, 1lpx)

rotate (0deq) ;

rotate (1deq) ;

rotate (0deg) ;

rotate (1ldeq) ;

rotate (-1deq) ;

rotate (0deq) ;

rotate (-1deq) ;

rotate (-1deqg) ;
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}

80% {
transform: translate(-lpx, -1lpx) rotate(ldeqg);

}

90% {
transform: translate(lpx, 2px) rotate (0deqg);
}

100% {
transform: translate(lpx, -2px) rotate(-1ldeg);

daiin main.component.html npeacraBieHo B jgicTunHry b.4.

Jlictunr b.4 — ®aitn main.component.html

<div class="main-container">

<mat-progress-bar *nglf="1oading" class="progress-bar"
mode="indeterminate" color="accent"></mat-progress-bar>

<div class="form-container">

<div class="noise-container">
<mat-form-field class="noise" appearance="outline"
color="primary">
<mat-label>Noise type</mat-label>

<mat-select [value]="noise" [ (ngModel)]="noise">
<mat-option *ngFor="1et noise of noises"
[value]="noise">

{{ noise }}
</mat-option>
</mat-select>
</mat-form-field>
</div>
<app-image (outputImageUrl)="showSelectedImage (Sevent)"
(outputSelectedImage)="selectedImage (Sevent) "></app-image>
<div class="buttons">

<button *ngIlf="selectedImageUrl" class="img-button" mat-
raised-button color="accent" (click)="upload()">{{noise == 'None' *?
'Recognize image' : 'Add noise'}}</button>

<button *ngIlf="imageURL" class="img-button" mat-raised-

button color="primary" style="margin-left: 20px" mat-stroked-button
(click)="download () ">Download</button>
</div>
</div>

<div class="result-image-container">
<img class="result-image" [src]="selectedImageUrl">
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<img class="result-image" style="margin-top: 10px"
[src]="imageURL">
</div>
</div>

Kinac MainComponent.ts npeacraBieHo B JicTunry b.5.

Jlictunr B.5 — Knac MainComponent.ts

import {Component, OnInit} from '@angular/core';

import {FileService} from "../../services/file.service";

import {DomSanitizer, SafeUrl} from "@angular/platform-browser";
import {MessageService} from "../../services/message.service";
import {Noises} from "../../model/noises";

import {Payload} from "../../model/payload";

@Component ({
selector: 'app-main',
templateUrl: './main.component.html',
styleUrls: ['./main.component.scss']

})

export class MainComponent implements OnInit {

selectedImageUrl: string | undefined;
noise: string = Noises.NONE;

file: File | undefined;

loading: boolean = false;

imageURL: SafeUrl | undefined = undefined;
objectUrl: string | undefined = undefined;

noises = Object.values (Noises);
noiseName (name: string): string {
return

Object.values (Noises) [Object.keys (Noises) .indexOf (name) ] ;

}

constructor (private fileService: FileService,
private messageService: MessageService,
private sanitizer: DomSanitizer) {

}

ngOnInit () : void {
}

upload () {



const noise
Object.keys (Noises) [Object.values (Noises) .indexOf (this.noise

unknown as Noises) ];
this.recognizeImage (this.file!, noise);
}
recognizeImage (file: File, noise: string): void {
this.loading = true;
const payload: Payload = {
file: file,
noise: noise,
}i
this.fileService.sendFile (payload) .subscribe (
(response) => {
let blobFile: Blob | null = response.body;
if (blobFile) {

this.objectUrl = URL.createObjectURL (blobFile);

this.imageURL
this.sanitizer.bypassSecurityTrustUrl (this.objectUrl);
this.loading = false;
}
Yo

(error) => {
this.loading = false;

this.messageService.open('Failed to recognize text')

}
) ;
}

showSelectedImage (img: string) {
this.selectedImageUrl = img;
this.imageURL = undefined;

}

selectedImage (file: File) {
this.file = file;
}

download () {
if (this.objectUrl) {

const anchor = document.createkElement('a');

anchor.href = this.objectUrl;

anchor.download = 'result.'
this.file!.name.split('.") [1];

anchor.click{();

URL.revokeObjectURL (anchor.href) ;

daitn main.component.scss MPeACTaBICHO B JicTUHTY b.6.
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Jlictunar b.6 — ®aitn main.component.scss

@import "~src/ variables.scss";
.main-container {
height: 100%;
padding: 0;
margin: 0;
display: flex;
align-items: center;
justify-content: center;
background-color: Sprimary;

.progress-bar {
position: absolute;
height: 10px;
left: 0O;
top: O;

}

.form-container {
background-color: white;
border-radius: 20px;
display: flex;
flex-direction: column;
justify-content: center;
align-items: center;
padding: 25px;
margin: auto;

.spinner {
display: flex;
justify-content: center;
align-content: center;

}

.noise-container {
display: flex;
flex-direction: row;

}

.noise {
width: 250px;
}

.buttons {
display: flex;
flex-direction: row;

justify-content: space-between;

.img-button {
font-weight: 700;
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font-size: 20px;

}

.result-image-container {
display: flex;
flex-direction: column;
padding: 10px;
.result-image {

max-width: 700px;
max-height: 350px;
object-fit: contain;

}

Kiac DndDirective.ts HaBeaeHo B jicTuHry b.7.

Jlictunr B.7 — Kirac DndDirective.ts

import {

}

Directive,

Output,

Input,

EventEmitter,
HostBinding,
HostListener

from '@angular/core';

@Directive ({

})

selector: '[appDnd]'

export class DndDirective {

@HostBinding('class.fileover') fileOver = false;
@Output () fileDropped = new EventEmitter<File>();

// Dragover listener

@HostListener ('dragover', ['S$Sevent'])

onDragOver (evt: Event) {
evt.preventDefault () ;
evt.stopPropagation() ;
this.fileOver = true;

}

// Dragleave listener
@HostListener ('dragleave', ['S$Sevent'])
onDragLeave (evt: Event) {
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evt.preventDefault () ;
evt.stopPropagation() ;
this.fileOver = false;

}

// Drop listener
@HostListener ('drop', ['Sevent'])
ondrop (evt: DragEvent) ({
evt.preventDefault () ;
evt.stopPropagation () ;
this.fileOver = false;
let files = evt.dataTransfer!.files;
if (files.length > 0) {
this.fileDropped.emit (files[0]);
}

®ailn noises.ts npeacTaBiaeHo JicTuHroMm b.8.

Jlictunar B.8 — ®aiin noises.ts

export enum Noises {
NONE = 'None',
GAUSSIAN = 'Gaussian',
SALT PAPER = 'Salt & Paper',
POISSON = 'Poisson',
SPECKLE = 'Speckle'

®aiin payload.ts nmpeacrasneno gictuarom b.9.

Jlictunr b.9 — daiin payload.ts

export interface Payload {
file: File;
noise: string;

Kiac FileService.ts npeacrasieno B jgictuary b.10.

Jlictunr b.10 — Kiac FileService.ts
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import { Injectable } from '@angular/core';
import {HttpClient} from "@angular/common/http";
import {catchError, throwError} from "rxjs";
import {Payload} from "../model/payload";

export interface ErrorModel {
status?: number,
message?: string

}

@Injectable ({
providedIn: 'root'
})
export class FileService {
readonly baseUrl = 'http://localhost:5000/"';

constructor (private httpClient: HttpClient) { }

sendFile (payload: Payload) {
const form = new FormDatal();
form.append('file', payload.file);
form.append('noise', payload.noise);
return this.httpClient.post (this.baseUrl,

{responseType: 'blob', observe: 'response'})

.pipe(catchError (this.handleError.bind (this)));
}

private handleError(error: { error: ErrorModel; status:
message: any; }) {

let result = error.error;

if (error.error instanceof ErrorEvent) ({
} else {
if (!error.error) {
result = error;
}
}

return throwError (() => result);

Kiac MessageService.ts npeacrabieHo B qicTuHry b.11.

Jlictunr B.11 — Knnac MessageService.ts

import { Injectable, NgZone } from '@angular/core';
import { MatSnackBar } from '@angular/material/snack-bar';
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@Injectable ({
providedIn: 'root',
})

export class MessageService {

constructor (
private snackBar: MatSnackBar,
private zone: NgZone,

) {1}

public open(message: string, duration: number | undefined =
4000, action = 'OK'): void {
this.zone.run(() => {

this.snackBar.open (message, action, { duration });

1)

b.2 JlicTuHr cepBepHOi YaCTUHU NIPOTPAMHU

®aiin enums.py npeacTaBieHo Jictuarom b.12.

Jlictunr b.12 — ®aitn main.py

from enum import Enum

class Noises (Enum) :
NONE = 'None'
GAUSSIAN = 'Gaussian'
SALT PAPER = 'Salt & Paper'
POISSON = 'Poisson'
SPECKLE = 'Speckle'

®aiin main.py npeacTaBieHo JicTUHrom b.13.

Jlictunr b.13 — ®aitn main.py

import re

import cv2

import numpy as np
import imutils
import easyocr
import pytesseract
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import random

import skimage

from flask import Flask, request, make response, abort
from flask cors import CORS

from model.enums import Noises

app = Flask( name )

CORS (app)

def gaussian (img) :
noisy img = skimage.util.random noise (img, mode="gaussian")
return noisy img

def salt paper (img) :
# OTpuMmaHHS PO3MipiB 300paxeHHS
h, w, ¢ = img.shape

# BunamkoBui BMOip OmeKijnbkoxX MikcesiB y
# sobpaxenni, mob mobapbyBarTy ix y O6ijmn xomip
# BubOip Bunazmkosoro umcjo Bim 1000 mo 10000
number of pixels = random.randint (1000, 10000)
for 1 in range (number of pixels):

# BubBip BuUnamkoeoi koopimHaTU Y

y coord = random.randint (0, h - 1)

# BuOip BuMIamkoBOl KoopIMHATU X

x coord = random.randint (0, w - 1)

# 3abapboByBaHHS LBOTO Hikcena y Oinamm KoOJip
img[y coord] [x coord] = 255

# BunamkoBul BMOip meKijmbkoxX MikcesiB y
# Bo0OpaxeHHl, mo® nobapbyBaTM 1X y UOPHMM KOJIIip
# BubOip Bunamkosoro umcio Bim 300 mo 10000
number of pixels = random.randint (300, 10000)
for 1 in range (number of pixels):

# BubBip BuUnamkosoi koopimuHaTU Y

y_coord = random.randint (0, h - 1)

# BuOip BuMIamkoBOl KoopIMHATU X

x _coord = random.randint (0, w - 1)

# BabapboByBaHHS LLOTO MiKCeNd y UYOPHUM KOJip
img[y coord] [x coord] = 0

return img
def poisson (img) :
noisy img = skimage.util.random noise (img, mode="poisson")

return noisy img

def specle(img) :

mean = 0

var = 0.25

sigma = np.sqrt(var)

gauss = np.random.normal (mean, sigma, img.size)

gauss = gauss.reshape (img.shape[0], img.shapel[l],
img.shape[2]) .astype ('uint8")

noise = img + img * gauss

return noise



def recognize (img) :
# Hopmamnizauisa sobpaxeHHS
img cv2.normalize (src=img,
norm type=cv2.NORM MINMAX, dtype=cv2.CV_8U)
# IllepereneHHa OO ciporo dopMmarty
gray = cv2.cvtColor (img,
# Haxjapmauua GinbTpy
filtered cv2.medianBlur (gray,
imgFilter filtered
# 3HaxomXeHHS Kpale B00paxeHHS
edges = cv2.Canny(imgFilter, 50, 200)
# BHaAXOIXEHHS KOHTYP1iB 300paxeHHS
cont
cv2.CHAIN APPROX SIMPLE)
# BUMTyBaHHSA KOHTYP1B
cont imutils.grab contours (cont)
# CopTyBaHHS KOHTYpPiB

3)

cont = sorted(cont, key=cv2.contourArea,
COPPUPOBKA KOHTYPOB
pos = None

for ¢ in cont:
# BHaXOIXKEHHS 3aKPUTUX KOHTYPiB
approx cv2.approxPolyDP(c, 8,

# SkmWo ODOBXMHA CKIaaeTbcd 3 4 eJieMeHT1B

KyTiB KBampaTa
if

(len (approx)) 4:
pPOs = approx

break

dst=None,

cv2.findContours (edges.copy (),

True)
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alpha=0, beta=255,

cv2.COLOR_RGBZGRAY)

cv2.RETR TREE,

reverse=True)

xkoopauHaTt 4

# dopmyBaHHg PO3Mipy KBampaTy ojag oOBeleHHS HOMEPHOTO 3HAaKy

if pos[0][0][0] <
pos[1][0][1] \

and pos[2][0][

and pos[3][0][
pos[0][0][0] = pos
pos[1][0][0] = pos
pos[2][0][0] = pos
pos[3]1[0][0] = pos
elif pos[0][0][0] > po
pos[1][0] [0] >

and pos[2][0][

and pos[3][0][

and (pos[3][0]

and (pos[1][0]
pos[0] [0] [0] = pos
pos[1][0][0] = pos
pos[2][0][0] = pos
pos[3][0][0] = pos
elif pos[0][0][0] > po
pos[1][0][0] >

and pos[2][0][

and pos[3][0][

and (pos[3][0]

pos[0][0][1] and pos[1]1[0]11[0] <
0] < pos[2][0][1] \
0] < pos[3][0]([1]:
[0][0][O0] - 70
[11[0][0] - 70
[2]1[0][0] + 70
[31[0][0] + 70
s[0]1[0][1] and \
pos[1][0][1] \
0] > pos[2][0][1] \
0] > pos([3]1[0][1] \
[0] - pos[3]1[0][1]) < 150 \
[0] - pos[1][0][1]) < 150:
[0]1[0][0] - 70
[1]1[0][0] - 70
[2]1[0][0] + 70
[31[0]1[0] + 70
s[0][0]1[1] and \
pos[1]1[0][1] \
0] > pos[2][0][1] \
0] > pos([3]1[0][1] \
[0] - pos[3][0]1[1]) > 150 \
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and (pos[1][0][0] - pos[1][0]1[1]) > 150:
pos[0] [0][0] = pos[O][0][O0] + 70
pos[1][0][0] = pos[1]1[0][0] - 70
pos[2] [0][0] = pos[2]([0][0] - 70
pos[3][0][0] = pos[3]([0][0] + 70

elif pos[0][0]1[0] < pos[0][0][1] and pos[3]1[0]11[0] <

pos[0][0][0] = pos[O0]([0][0] - 70
pos[1]1[0]1[0] = pos[1]1[0][0] + 70
pos[2][0][0] = pos[2]([0]([0] + 70
pos[3]1[0]1[0] = pos[3][0][0] - 70
elif pos[0][0][0] > pos[0][0][1] and pos[3]1[0]11[0] >
pos[3][0][1]:
pos[0] [0][0] = pos[O][0][O0] + 70
pos[1][0][0] = pos[1][0][0] - 70
pos[2]1[0]1[0] = pos[2][0][0] - 70
pos[3]1[0][0] = pos[3]1[0][0] + 70

# BumijsileHOTO B3HAMIEHOTO KOHTYPY

mask = np.zeros(gray.shape, np.uint8)

# PucCyBaHHS KOHTYPY

cv2.drawContours (mask, [pos], 0, 255, -1)

# BMIiJIeHHS KOHTYPY 3HAMUIEHOTO HOMEPHOTO 3HAaKy

# 3 mouaTKOBOTO 30OpaxeHHI

bitwise img = cvZ2.bitwise and(img, img, mask=mask)

# BupisaHHS 3HAWOEHOTO HOMEPHOTO B3HAKY

(x, y) = np.where(mask == 255)

(x1, yl) = (np.min(x), np.min(y))

(x2, y2) = (np.max(x), np.max(y))

gr = cvz.cvtColor(img, cvZ2.COLOR RGB2GRAY)

cropp = gr(xl:x2, yl - 30:y2 + 70]

# Haxkjnamauuga oinsTpy

imgFilter = cv2.bilateralFilter (cropp, 11, 30, 50)

# 30isbmEeHHS HOMEPHOTO 3HAKYy

Cropp = cv2.resize(imgFilter, None, fx=3, fy=3,
interpolation=cv2.INTER AREA)

# Haxjnamauua oinbTpy

blur = cv2.GaussianBlur (cropp, (7, 7), 0)

# 30impmeHHsa uiTkocTi 300paxeHHS

kernel = np.array([([(-1, -1, -11, [-1, 9, -1], [-1, -1, -111)

im = cv2.filter2D(blur, -1, kernel)

# 3UMTYBaHHA TEKCTY 3 HOMEPHOTO B3HAKY

text = easyocr.Reader(['en'])

text = text.readtext (im)

print (text)

if len(text) ==

abort (400)
# Jesxi xomou HOMEPHMX 3HAKIB €BIOPONEeMCbKUX KpaiH
europelicencePlates = {"Austria": "A", "Belgium": "B",
"Germany": "D", "Latvia": "LV", "Lithuania": "LT",

"Romania": "RO", "Poland": "PL",
"Finland": "FIN", "Hungary": "H"}



"T":
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# Kopekiliisg medaxkux MOMMJIIOK B KOIax KpaiH MNpM Po3MNizHaBaHHI
countryOnPlate = text[0][-2] .upper ()
print ("countryOnPlate", countryOnPlate)

if countryOnPlate.upper () == "LI" or countryOnPlate.upper ()
countryOnPlate = "LT"

elif countryOnPlate == "8":
countryOnPlate = "B"

elif countryOnPlate == "0":
countryOnPlate = "B"

elif countryOnPlate == "FL":
countryOnPlate = "PL"

elif countryOnPlate == "FINI":
countryOnPlate = "FIN"

resultText = []

for index, i in enumerate (text):
for j in [1]:
resultText.append(i[]J] .upper())

country = ""
for item in europelicencePlates.items{() :
if countryOnPlate == item[1l]:

country = item[O0]
if country != "":
resultText.pop (0)

re.IGNORECASE)

strl = ""
str = ""
if country == "":
str = re.sub ("\W", ne, strl.join(resultText), 0,
else:
str = country + v, " + re.sub ("\W", ",

strl.join(resultText), 0, re.IGNORECASE)

# dopMyBaHHS POBI1i3HAHOTO TEKCTY Ha 300paxeHHi
final img = cv2.putText (img, str, (yv1, X2 + 30),

cv2.FONT HERSHEY PLAIN, 2, (245, 221, 66), 2)

2)

# OOBemeHHS KOHTYPY HOMEPHOTO 3HaKy

final img = cvZ.rectangle(img, (yl, x1), (y2, x2), (0, 255, 0),

return final img

@app.route('/', methods=['POST'])
def index () :

r = request

noise = Noises[r.form.get ('noise')]

file = r.files['file']

img str = file.read()

nparr = np.fromstring(img str, np.uint8)

img = cvZ.imdecode (nparr, cvZ2.IMREAD COLOR)

extension = file.filename.split(".")[1].lower ()
result image = None



if noise == Noises.GAUSSIAN:
result image = gaussian (img)
result image = cv2.normalize (result image,

alpha=0, beta=255, norm type=cvZ.NORM MINMAX,
dtype=cv2.CV_8U)
elif noise == Noises.SALT PAPER:
result image = salt paper (img)
elif noise == Noises.POISSON:
result image = poisson (img)
result image = cvZ2.normalize (result image,
alpha=0, beta=255, norm type=cvZ.NORM MINMAX,
dtype=cv2.CV_8U)
elif noise == Noises.SPECKLE:
result image = specle (img)
else:
result image = recognize (img)
1s success, im buf arr = cvZ.imencode ("." +
result image)
byte im = im buf arr.tobytes()

response = make response (byte im)
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dst=None,

dst=None,

extension,

response.headers.set ('Content-Type', 'image/' + extension)
response.headers.set ('Content-Disposition’, 'attachment',

filename="result" + "." + extension)
return response

if name

== " main_ ":
app.run ()



