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Topics of the Presentation

• Improving the OCR process of degraded scanned documents

• Recognition of entities (persons, corporate bodies, geographical concepts, events)

• Retrieval-Augmented Generation

• The status and problems of integrating artificial intelligence tools into the workflow at the 
Hungarian State Security Archives 
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Objectives of the AI application in the ABTL

• OCR text correction

• Named Entity Recognition. Persons, entities, geographical concepts, ... events, dates...

• Topic recognition, recognition of sensitive information

• Matching recognised entities to persons stored in the database

• Handwriting recognition

• Searching with natural language queries (Retrieval Augmented Generation)

• Recognition of deeper contextual relationships
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Applications

Applications for the Historical Archive
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Data: Synthetic Data Generation Framework

Text from a corpus
Font types

Different layouts
Paragraphs
Tables
Enumerations

Adding background
Domain specific images

Perturbing with noise
Transparent letters

Salt-and-Papper noise

Gaussian blur

Color perturbation

Overbleeding text from the other side

Additive textures as noise

Geometric transforms
Rotation

Waving
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Why do we need data?

• We want to train Deep Learning models

• Data we need: Supervised (labeled) data

• Human labeling

• Synthetic Data Generation Framework
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Module 1: Data: Synthetic Data Generation Framework

Advantages of the Framework:
o Textual aspects:

• Corpus: different languages
• Font: different font types (typewriter)

o Data distribution shift:
• Using real-world document text
• Augmenting real-world data
• Fine-tuning on custom datasets

o Tasks:
• Text Detection
• Text Recognition
• Layout Detection
• Reading Order Detection
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Module 2: Document Image Enhancement (DIE) model
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Module 2: Document Image Enhancement (DIE) model

Advantages of the DIE model:
o Improve the performance of classical OCR systems:

• Tesseract
• ABBYY

o Text Detection performance improvement:
• Slighly visible text lines can be detected

o Real-world data distribution:
• Font types
• Layout types
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Module 3: Text Extraction
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Module 3: Text Extraction: OCR model

TrOCR:

- Transformer-based architecture

- powerful model family

- Encoder:

- Vision Transformer

- extracting visual signals

- Decoder:

- Language Model

- leveraging Natural Language knowledge
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Module 3: Text Extraction: OCR model

Advantages of the TrOCR model:
o Deep Learning based model:

• Great representation capabilities
• Can solve complex tasks

o Direcly applied on noisy image:
• Noisy text lines can be recognized with acceptable performance

o Processing entire Document Pages:
• Work in progress…



15

Module 3: Text Extraction: OCR model

Advantages of the TrOCR model:
o Deep Learning based model:

• Great representation capabilities
• Can solve complex tasks

o Direcly applied on noisy image:
• Noisy text lines can be recognized with acceptable performance

o Processing entire Document Pages:
• Work in progress…



15

Module 3: Text Extraction: OCR model

Advantages of the TrOCR model:
o Deep Learning based model:

• Great representation capabilities
• Can solve complex tasks

o Direcly applied on noisy image:
• Noisy text lines can be recognized with acceptable performance

o Processing entire Document Pages:
• Work in progress…



15

Module 3: Text Extraction: OCR model

Advantages of the TrOCR model:
o Deep Learning based model:

• Great representation capabilities
• Can solve complex tasks

o Direcly applied on noisy image:
• Noisy text lines can be recognized with acceptable performance

o Processing entire Document Pages:
• Work in progress…



16

Results
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The OCR process
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OCR processing
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Original OCR processing (ABBYY)
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OCR processing (With ABBYY after AI processing)
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OCR processing (With TESSERACT after AI processing on the OCR server)



10

OCR processing (With TESSERACT after AI processing on the AI server)
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Named entity recognition (persons, corporate bodies, geographical terms, other)
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Named entity recognition (persons, corporate bodies, geographical terms, other)
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The status and problems of integrating artificial intelligence tools into the workflow

• Improved OCR (We still have to choose the optimal 

software)

• Matching recognized entities with entities stored 
in the database. Currently mainly persons.

• Topics, sensitive information.

• RAG. Technical implementation seems feasible, 
usability, reliability needs thorough testing.

• Handwriting recognition. The technology is 
available, but the task is resource intensive.



Thank you for your attention!


