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name: Hebrew OCR System overview: oy n"naya T and 1n't ndwn Next.js, Express,
Firebase 7711 ML 'oin'w [In'x Dy nNiwiI 0'2'n ,NIMIX 'IN'T2 DDA 1120, todos:



« id: setup-monorepo content: v'No ni1an nnpn - frontend, backend, ml-service
status: pending

« id: firebase-setup content: nnTan Firebase - Firestore, Storage, Auth status:
pending

« id: backend-api content: n'1a Express API ny routes/controllers/services status:
pending

« id: frontend-upload content: 2 ninimn nx7vn pwnn-Next.js status: pending

« id: image-enhancement content: nnx N2 NAIXN DY NIRIMN TIT'NII9'YW A7Y status:
pending

« id: segmentation-service content: nn'w Python (nirnix/o*7m/nNiw) nimn npin?
status: pending

« id: annotation-interface content: 'a'upxI01'X A'n pwnn status: pending

e id: character-model content: ni'nix "1n't 7T (EfficientNet) status: pending

o id: word-model content: o*7'm 110t 71 (CRNN) status: pending

« id: line-model content: nniw 10t 71m (TrOCR) status: pending

« id: model-fusion content: n'7Timn 7on nixxin 217'w status: pending

« id: training-pipeline content: Yywnnn m'x 'y status: pending

« id: deployment content: 2 nion91 noMo-GitHub status: pending

N"Maya T AN 'In'T NdYYn

N7 AIvFLVDIN

Parse error on line 2:

subgraph frontend [Frontend - Next.js]
Expecting 'SEMI', 'NEWLINE', 'SPACE', 'EOF', 'GRAPH', 'DIR',
'TAGEND', 'TAGSTART', 'UP', 'DOWN', 'subgraph', 'end', 'SQE',
'PE', '-)', 'DIAMOND_STOP', 'MINUS', '--', 'ARROW_POINT',
"ARROW_CIRCLE', 'ARROW_CROSS', 'ARROW OPEN',
'"DOTTED_ARROW_POINT', 'DOTTED_ARROW_CIRCLE"',
'DOTTED_ARROW_CROSS', 'DOTTED_ARROW_OPEN', '==',
"THICK_ARROW_ POINT', 'THICK ARROW CIRCLE', 'THICK_ ARROW CROSS',
"THICK_ARROW_OPEN', 'PIPE', 'STYLE', 'LINKSTYLE', 'CLASSDEF',
'CLASS', 'CLICK', 'DEFAULT', 'NUM', 'PCT', 'COMMA', 'ALPHA',
"COLON', 'BRKT', 'DOT', 'PUNCTUATION', 'UNICODE TEXT', 'PLUS',
"EQUALS', 'MULT', got 'SQS'
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| F—— segmentation.py
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# Next.js App

App Router

React Components
Upload components
Annotation interface
Shared components
Custom hooks

API calls

TypeScript types

# Express API

API routes
Request handlers
Business logic
Auth, validation
Firebase config

Python ML Microservice
Trained models

Image segmentation
Character recognition
Word recognition

Line recognition
Training scripts

Shared types/utils

N'0'02 N'NYN Nnpan 1 1%

1.1 Backend - Express + Firebase

Upload endpoint niamn?

nTan Firebase Admin SDK
nan API ny 'o0'oa routes/controllers/services
Middleware 1 nin'x7-rate limiting



1.2 Frontend - Next.js

o NTan Firebase Client SDK
e DY NN NX72VN pwnn drag & drop
o 12VINY NNINN NAIXN

1.3 Firebase Setup

 Firestore collections: , , ;
» Storage buckets: , ,
« Security rules

nnmn TiTni 9w (2 2%w (CRITICAL)
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2.1 Image Enhancement Pipeline

Parse error on line 1:
flowchart LR Oori
N

Expecting 'NEWLINE', 'SPACE', 'GRAPH', got 'ALPHA'

2.2 D"2'nt D"MLVY'O

| DV | RN | 079 |

| Grayscale | 219K 217 nnn | - |
| Denoise | wyn non | strength: 1-10 |
| Contrast | nirmiaa N19'w | CLAHE clipLimit: 1-5 |

| Binarization | 2%7-nw% nnin | method: Otsu/Adaptive, blockSize, C |



| Deskew | n*on Ij7'n | auto-detect angle |
| Sharpen | Ti'n | kernel size, strength |

| Morphology | niralzionim niivo | dilate/erode, kernel size |

2.3 nninn 19'¥ punn (Real-time)

interface EnhancementSettings {
grayscale: boolean;
denoise: {
enabled: boolean;
strength: number;
}s
contrast: {
enabled: boolean;
clipLimit: number;
tileSize: number;
}s
binarization: {
enabled: boolean;
method: 'otsu' | 'adaptive' 'sauvola’';
blockSize: number;
constant: number;
}s
deskew: {
enabled: boolean;
maxAngle: number;
}s
sharpen: {
enabled: boolean;
strength: number;

}s

interface EnhancementPreview {
originalImage: string;
enhancedImage: string;
settings: EnhancementSettings;
processingTime: number;
qualityScore: number;

2.4 ynnunn pwynn NNRIDN

e N'T"N NMAIXNN NX [DTYN TUNIO] '11'Y 70 :NNX |ATA DAIXN
o axnwn Side-by-Side: n1oiwn namMn 17 nEn namMn



Slider comparison: nimn ANIX 7y AXNIYN7 NN

Zoom & Pan: n1oyp 0'0197 ninpnn

Undo/Redo: o'mTiz 02%w? natn
Presets: 11w T' 2N '1a107 WXIN NIdIM NNTaN

Quality Score: namn7 'onIvIX NN [I'Y

2.5 Presets n"1oIn

const ENHANCEMENT_ PRESETS = {
light_ink: {
name: '1°"na 1°71',
settings: { contrast: { clipLimit: 4 }, binarization: { constant: 5 } }
}J
dark_background: {
name: 'nn> vp1’',
settings: { binarization: { method: 'adaptive', blockSize: 31 } }
}J
faded_document: {
name: '"1nT Inon',
settings: { contrast: { clipLimit: 5 }, sharpen: { strength: 2 } }
}J
noisy scan: {
name: '‘nwu1ll np'1v’,
settings: { denoise: { strength: 8 }, binarization: { method: 'sauvola' } }
}J
tilted_image: {
name: 'nuin niinn',
settings: { deskew: { enabled: true, maxAngle: 15 } }

}
1

2.6 WebSocket nnx nta naixny



User Frontend WebSocket EnhancementService

Adjust slider

v

Send settings (debounced 100ms)

»
|

Process with new settings

»

Return enhanced preview

<

Update preview image

A

Show real-time result

A

Latency target: under 200ms

User Frontend WebSocket EnhancementService

2.7 APl Endpoints niimn 119'wy

| Method | Endpoint | Nix'n |

| POST | | nNTAN DY NnTEn Naxn Ay |
| POST | | "Nmwi oMy nnn |

| GET | | nn'wn nYap presets |

| POST | | Ym ronioix V9w |

| GET | | namn? nix Iy |

2.8 namn D% nnTan v

interface ImageEnhancementDoc {
imageld: string;
originalPath: string;
enhancedPath: string;
settings: EnhancementSettings;
qualityBefore: number;
qualityAfter: number;
appliedAt: Timestamp;



D'YVINAOI NNINAN TIW :3 AW

3.1 Image Processor

e 'UNIVIX YIN'NI NINN N7}

o niNv 1n't (Line Detection)

o NNIY N2 0'7'n 10t (Word Segmentation)

o 0"7n M2 ninix 10t (Character Segmentation)

Parse error on line 1:
flowchart LR Ima
N

Expecting 'NEWLINE', 'SPACE', 'GRAPH', got 'ALPHA'

3.2 2 onin1 MNan-Firestore

interface ImageDoc {
id: string;
userId: string;
storagePath: string;
status: 'uploaded' | 'processing' | 'ready' | 'annotated';
segmentation: {
lines: LineSegment|[];
words: WordSegment[];
characters: CharSegment[];
}s

createdAt: Timestamp;

interface AnnotationDoc {
id: string;
imageId: string;
userId: string;
type: 'character' | 'word' | 'line';
boundingBox: BoundingBox;
label: string;
confidence: number;
isVerified: boolean;
createdAt: Timestamp;



aI'n pwnn :4 1% (Annotation Interface)

4.1 pwnnn NNIDN

e DY munn naixn bounding boxes

e NNIY/ D'/ NI'MIX :AI'N '2¥N ['2 72N
e NM2YI N'IXIVYI NTN

e 'ONIVIX AN [IP'NNIYUN

e UNNWN7? aIwni nmTpenn

4.2 Flow nT12Y

User Frontend Backend ML

Upload Image

v

POST /api/images

v

Process Image

\ 4

Segmentation + Initial Labels

<

Image with segments

<

Verify/Correct Labels

v

POST /api/annotations

»

Save to training_data

P

Batch training triggered

User Frontend Backend ML

DTN 077N 5 2%

5.1 Character Model (EfficientNet-based)

« Fine-tuned EfficientNet-B0O
e 27 210'9 '1'0 + NI'MIN



e NITTIAN NINIX 7Y |M'X

5.2 Word Model (CRNN)

o CNN yi7'n% features
« RNN (LSTM) nirnix 1107
o« CTC Loss In'x7

5.3 Line Model (TrOCR / Vision Transformer)

o Pre-trained transformer
o Fine-tuning naya nnivw 7y
e XM wpna nd'MN

5.4 o'"71n A1

Parse error on line 1:
flowchart TB Inp
N

Expecting 'NEWLINE', 'SPACE', 'GRAPH', got 'ALPHA'

IYNnnn [In'X :6 27w

6.1 Training Pipeline

qlo0'X annotations ninnixn

Nyt training batches

[In'X incremental 0*71n%
nmw model versions

5.2 Metrics Dashboard

o (MIW/N7M/MIX) 210 '97 71T

e D'A'INN 0IN]Y NIND



o |IN'X NINTPNN

API Endpoints

| Method | Endpoint | Nix'n |

| POST | | wnnwn nnwnn |

| POST | | namn nxyn |

| GET | | oy namn n7a segmentation |

| POST | | arn Ny |

| GET | | namn? oarn n7ay |
| POST | | namna vopv IN'T |

| GET | | no>wn niprvorLLO |

Ynin 2TIAY 1T0

. 'o'oa n'nwn nn7n ;1 viaw (Firebase, Express, Next.js)
. 2 yiaw: Upload flow + Image storage

. 3 yinaw: Segmentation service (Python)

. 4 yiaw: Annotation interface

. 5 yiaw: Character model + training

. 6 yiaw: Word/Line models

. 7 ynaw: Model fusion + API

0 N O 0k~ WON -

. 8 yiaw: Testing, optimization, deployment



	מערכת זיהוי כתב יד בעברית
	ארכיטקטורה כללית
	מבנה תיקיות
	שלב 1: הקמת תשתית בסיסית
	1.1 Backend - Express + Firebase
	1.2 Frontend - Next.js
	1.3 Firebase Setup

	שלב 2: שיפור וחידוד תמונות (CRITICAL)
	2.1 Image Enhancement Pipeline
	2.2 פילטרים זמינים
	2.3 ממשק שיפור תמונות (Real-time)
	2.4 תכונות ממשק המשתמש
	2.5 Presets מוכנים
	2.6 WebSocket לתצוגה בזמן אמת
	2.7 API Endpoints לשיפור תמונות
	2.8 שמירת הגדרות לכל תמונה

	שלב 3: עיבוד תמונות וסגמנטציה
	3.1 Image Processor
	3.2 מבנה נתונים ב-Firestore

	שלב 4: ממשק תיוג (Annotation Interface)
	4.1 תכונות הממשק
	4.2 Flow עבודה

	שלב 5: מודלים היברידיים
	5.1 Character Model (EfficientNet-based)
	5.2 Word Model (CRNN)
	5.3 Line Model (TrOCR / Vision Transformer)
	5.4 שילוב המודלים

	שלב 6: אימון מתמשך
	6.1 Training Pipeline
	5.2 Metrics Dashboard

	API Endpoints
	סדר עבודה מומלץ


