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Abstract

2

Converting Khmer documents into editable formats like Markdown or HTML is 

challenged by the frequent use of multiple font styles within a single line—specifically 

Moul (for titles and honorifics) and Regular scripts. Current OCR solutions often lose 

this semantic formatting during extraction. We propose a unified Khmer OCR 

architecture that performs simultaneous character recognition and font classification 

using a shared CNN backbone. By branching a font classification head from the 

primary feature extractor, the model identifies styles (Regular, Moul, Bold, etc.) without 

additional computational overhead. This approach enables the generation of rich-text 

documents that preserve the visual hierarchy and semantic intent of the original 

Khmer source.
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Introduction
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The digital transformation of Khmer printed documents into structured formats 

(PDF to Docx/Markdown) requires more than simple character accuracy. A defining 

characteristic of Khmer typography is the functional use of distinct font styles. For 

instance, Moul fonts are traditionally reserved for headings, names of high-ranking 

officials, and sacred texts, while Regular fonts are used for body content.

Standard OCR pipelines typically treat font variation as "noise" to be normalized, 

resulting in a loss of the document's original structure and emphasis. To bridge this 

gap, we introduce a multi-task learning architecture that utilizes a shared CNN 

backbone for both sequence recognition and font identification.
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To support the development of a robust Khmer Optical Character 

Recognition (OCR) system with Automatic Font Recognition (AFR), a large-scale 

synthetic text-line dataset was constructed. Due to the limited availability of 

publicly annotated Khmer OCR corpora, the dataset was generated using an 

automated rendering pipeline designed to capture both linguistic and 

typographic diversity inherent in the Khmer script. The total images are 2M+ 

sentences in Khmer lanugage.

Dataset
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Dataset
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Architecture & Configuration
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The backbone consists of the 6 convolution blocks 
followed two Bidirectional LSTMs for OCR task and 
AdaptiveAvgPool2d followed by two linear layers and ReLU 
for fonts classification head.

Optimizer: AdamW

Learning Rate: 0.0001

OCR Loss Function: CTCLoss

Font Classify Loss Function: Cross Entropy Loss
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Data Processing / Tokenizer
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OCR Evaluation
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The model achieved CER of 0.0051 on the self-split 
validation set with the validation loss of 0.0167.
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Font Classification Evaluation
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Result
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Predicted Text: ដឹកនចោំេធ�ើបទបង្ហចោញជូនដល់សមចោជិកអង្គទូតបរេទសនិងអង្គកចោរអន្តរជចោតិេ�ចោ�ពះរចោជចោណចោច�កកម្ពុជចោពីកចោរវិវត្តថ្មីៗៃន
Font: Regular (93%)

Predicted Text: ស្តីពីកចោរវិវត្តចុងេ�កចោយៃនស្រ្ថចោនកចោរណ៍�ពំែដនកម្ពុជចោៃថ
Font: Moul (97%)

Predicted Text: ជចោតិពចោលមិនដឹងគួរគ្មចោនេគសួរេស្រចោកចង់ជចោក់េឆ�ើយឆ�ងផងរចោក់ទចោក់ក្បួនហិនលក្ខណ៍ធ�ចោក់េលើខ�ួន។
Font: Italic (69%)

Predicted Text: េ��ចោះគ្នចោក្នុង�គួស្រចោរដូច�ស្រចោតកចោយចោបង្ហចោញញចោតិេ��ចោះគ្នចោក្នុងសង្គមជចោតិដូចលចោតកំណប់បង្ហចោញេ�ចោរ។
Font: MoulLight (73%)
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Text & Image Detection

We trained a YOLOv11 based text and image 
detection with the 5000+ Synthetic Documents 
generated by Sone.js 
(https://github.com/seanghay/sone)

http://sone.js
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Detection 
Result
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Full OCR
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Full OCR


