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1. Introduction

• Calligraphy is the art of artistic, 

expressive writing 

• Found on historical buildings, and 

Islamic manuscripts

• Conveys Islamic thought and cultural 

history

(Aydın Kızılyar and Berna Karabulut)

ِّر َ فَكََوَرَبَّكََ ب 
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Variants of  ِِنِِٱلّلَِِبسِْم يممِِٱلرّحِِٱلرّحْم َٰ

• Traditional OCR struggles with 

overlapping and stylized text.

(Bismillahirrahmanirrahim)

2. Problem



• Several studies focus on letter and style 

classification in Arabic calligraphy 
(Torres Aguilar, 2024; Alyafeai et al., 2022; Kaoudja et al., 

2021)

• Only one study tackles text extraction, 

with limited results due to a small dataset.

(Alsalamah, 2020)
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3. Literature

(Abdullah İffet)



4. Research Goals and Questions

Goal

• Optimal methods for accurate extraction and reconstruction
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● Web & On-site Image Collection 

● Arabic & Ottoman Turkish Focus 

● Persian & Urdu Expansion 

● 136K-Page Archive Utilization 

RQ1 How do we obtain authentic data?



• Automated Labeling

Web-sourced data 

• Manual Labeling

Physical sources

• Image-Text Dataset 

• Online Dataset Training 

Guide offline text labeling 

• Semi-Supervised Learning: 

Expand dataset with pseudo-labeling 
9

RQ2 How to label the data? 



• Artistic Variation: 

Simulate diverse calligraphy styles

• Data Augmentation: 

Rotation, scaling, flipping and shearing

• Dataset Enrichment: 

Structured variations for robustness
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RQ3 How to ensure a balanced distribution of 

various styles in the dataset?
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RQ4 How to effectively remove noise from the 

images? 

● Template matching

● Morphological operations 

● ROI detection
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RQ5 Which recognition method is most effective 

for analyzing the text?

• Complexity: Handling overlaps & curvature in calligraphy

• Approach: Character, word, and sentence-level recognition

• Metrics: CER, WER, Levenshtein Distance

• Comparison: Baseline OCR & Transformer-based models
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RQ6 Is preprocessing necessary?

1. Fine-tune the language component of VLMs 

• e.g. BLIP-2 (Li et al., 2023) , LLaVA (Liu et al., 2023)

• using our textual archive

2. Further fine-tune

• using our image-text dataset

3. Use targeted prompts with VQA models on original images

• e.g. "focus on the text in the given image"
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RQ7 What is the minimum required information 

to understand the content of the images?
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Conclusion

• Goal

• Prepare ready-to-use materials for Arabic calligraphy text 

recognition

• Method

• AI architectures

• Challenge

• Complex structure and artistic variation in Arabic calligraphy

• Contribution

• Real-world dataset

• End-to-end extraction pipeline



Thank You
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