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Abstract

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

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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Dataset

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.
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Architecture & Configuration

The backbone consists of the 6 convolution blocks
followed two Bidirectional LSTMs for OCR task and
AdaptiveAvgPool2d followed by two linear layers and RelLU
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

Category Tokens
Special [PAD], [S0S], [EOS], [UNK]
Consonants ne AW R G & W MWMKEY e WA, G G,
9Iﬁl SIUIﬁI nlﬁlgl Ii' mlil E'}Iij’l ﬁj,m,s‘j
Independent H,00,8 0,22, 2,U,U,0,8,%10,2,6, 2
Vowels
Dependent e, &, 8,8, 8, 0,0, 0,18, 18, 1), 12, $o, To, 19, 104
Vowels
Diacritics & & ooe 00 8 5,508,848, 8,85,
Marks
Punctuation q, 9, 8, 9, 4064, §, 3
Numerals 0,9,U,M,G & 0,0, [, €
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OCR Evaluation

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

Font Precision Recall F1-Score
Regular 0.8112 0.8690 0.8391
Italic 0.7691 0.8136 0.7908
Bold 0.8517 0.7933 0.8215
Boldltalic 0.7911 0.7623 0.7764
Moul 0.8182 0.9020 0.8580
MoulLight 0.9034 0.5325 0.6701
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Result
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Font: Regular (93%)
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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)
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http://sone.js

Detection
Result

seanghay.com

eE srsafiuleginsmase

(T o P2 RO - o— ﬁgﬂwém% \ t0 .01 Fn e
' nﬁmsamm\ gsg i gbob‘a

w"mswew_;ammssm 585563298489
brissssignSasedsnsae do nige mimsgisng bobd
‘se‘lsss@mwmmgnsqyséﬁmngﬂ

tose Mwwshq:ﬁumﬁu§ (ne’) menmuqsﬂmuﬁmswmmmﬁs
Mmum ‘tauw:ﬁmarmesﬁmgmmﬁmmurgn’f@aﬂﬁwuqmuw
AU w nwinAaNETcuRYN K
AT pmﬁboba sm[ﬁmumwwmnﬁngs‘do RIS B HA
JANDA UTURESA hmmmgn‘ls.paﬁﬁm e FRIEMI tmmnm‘inmwmlﬁr
uIgRIgNaHc ‘smUWU;gnhmaﬁﬁmﬁgm\ (CADT) it huifsnsms
%mﬂmignmgnhng“ﬁumf;mmum[smqu'n UAMUUIGATSNERB IMWHUERNYWST
HAWINESSHGEANGERIMY:

9. HEISIENCSivMIBHR

T — — o=
iswanfmumunind ShsgrumsHiunESisMIARNGoNRIMY:
- sGinn: Bmmumﬂsyaﬂsmmmmsnww
_leenime s mANG M ANIIUIGRICN S BB 6 IS UM ATUIS TR AIS A2 AN I




FullOCR

Image Prediction
R, 8 ERNCINMTINNGS
Sy i MM (RIsenya
mciipreidieginumass
rnelwneiuioginemnes

W BCE . i €T ety up) ayai nabEbe

nomdging ig¥s  ieurs ghwoen
weofpmadfne
55
sgenlemifalanaweidgmemnedngs

\rngeipasnficfieginunned (ne e ) NUiEUGEAMIRAGEIRIHAPUN OOl
feosoun nee. mmﬁwmqﬂmmlmwm’uwmﬁ pnsnsyinye (am)
BAm slipaueng me.a meu Auguygiia miinagnuicsinsygEn
ERllaning sumbvgwiamuitosdacind mln@umimal&umml‘:zalmlmisnuis
roumsinmaisugnigpEaonsiingl yEFmal sl LALET 15
AT (fakuan Mpigizangn 1g:1gjuley ianimpien maogsui
mmnu&mli}ann'm\‘llmmﬂnvwaqmw:mmwmm G gua: magh) e.m Fgrons|mi
dnnEnRIgmGigivosn unanogyg

ASQEOIIMNIENTINGS 182 (aEmuERG EnS Bhljps wrnnhiomw S gnm
apifunmiissdadimdndanniun a.n siwingul . " meugcm Bunuina
apuminrhindywiFughsgemioieniguEangn
Ay MaingeagenLLs mﬁmﬁawommusupmﬂm

oedifsd 1IN Ega g AR nnaneﬂ.nmw nua. Bamdangh
lwmuwrmmnrubaa UGYIGIe: @1 A DRARY SRS §FAg M Rpmeun iumping
(GRUS SIS MR uug\uﬁmmtﬁ@luinns\ma whusnwmnigpdn dana
Bgnding oy Inmgauu anegy dilmehag Hindyznay U ngigs
20 anSgANUNTIER 1A W NO0 AnSgAnINTIlEn qmw ANS(FN 9B g
ofuime: anawAmw{]mnnsmsmpigeimmnwmmiwmwww wniladus

hena imwgtug kqaqwguuglnunwnyqluunrluqamguunnynium 23N
#;nog WEhEs: &y St uinien & ]
\3 B l 3, £, ™ ayrh. o

kS

s SRS SISBONBASE Ty v muns Tsung gignm nyals anndse

aumEgma igdn s unr givold

ssofismaafine

B0

pgsaiemufiisnapedginsmavenga

mrgnlpraidEnginumaed SIS | ULENGHEANMIMNES AN S MGA
Fwob un HE:8 osinnemgfmsmilng i afaigsdirmg gmvmnvéﬁqm SRE: funs
S M minnEligmuing BSR muiimimaugwygon mifnagreisnaoggio
sfaminT mimfsgwiamwiindscims minginmdaglinsnspnddaignimndmydo
weumuEnmissignignAEc uENREMIGHERTIMAS PeARTmemugmargamss
funanmaaSannianamariipigisarnpnuanmmnigsgaly fiungaen mesgum
mignub tlanigh Tmamidnsipdgaruianipnens ¢ giis: o2l 88 egumsima
Simnmigjalgmdigibonm snbaiugyg)
rms@gnnuAvenwmamesinafsisnifgaddalipa (M

PN AN RS N FIRS) T S Ay RTINS DO B v Tl Y AT TSR T WA OV ILTON WA T




FullOCR

seanghay.com

Image

aomEfing 3 @undnsmumunyisgigwds sfaposn ndufss pionsesisan
sfagman oot vimm i imingeiids Shunfugay madwstelassh
muiwitss o feny: 5 bowd WItonegs 4 trugl mmdg ghasipainminsd o eqnta
wanh namagom 9

mepnomsuawiht dundyedes: nsnymungEsgiuniies hoyiuomsatis o
sstwiisifingng nsdsspusgumonmseifungmamiiiuniin: Gsdaodmunsiamin:
1§ M)nHMESHRN wnRAGspnyuE sgeel S Shunfesagmafwnsiags 4

fomainbuie: huEmnis Ssnsnsenwiat grmvdusadungeis: wreihy
snuwhsgnseidiuoe 4

Prediction

nimEfnm iGN snumATIFSHEwIEs HHRNASMH
tidufinig (pionsdedsann

HENENANIGMGIGI s M rEninghaigaelfdsg 8o
UNFAEY AL MOAWAIF RIS

masiiwiigd o feny] boud igldanoyt &a fangy mmd g
wmAGamnnné 9 sandn

manh nnmEgmm

mupanmemwdag ieindyunieie: wemumumigss
miuntoi thaoyfronngania age

i olg iAamng sedsaprisguaanmsi§rungmams
ifgingien: G2 dhmimwnidiami:

19 iNKEMSERNWMINAG S MG sins 5 gl Ada) Shund
YA MNAWAIE RIS 1

floamininnieg: aasgmids fzansnsunwiat yamo
idundiuesrg ins: waeliGh

AR MAEISg]ue




