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This document is a system report prepared for the ICDAR 2026 Competition on Multilingual
Medieval Handwritten Text Recognition (CMMHWR) and reflects the state of a system called
MEDUSA (Medieval European Documents Unified System for Automated text recognition). It is
made available online as a reference snapshot of the work at that stage. A revised and extended
version, with additional training iterations and improved results, is forthcoming. Our approach
combines a carefully assembled multilingual training corpus spanning more than twenty repositories
with a multi-stage fine-tuning strategy built on a Vision Language Model (VLM). We first describe
our data collection and curation pipeline, then detail the model architecture and training procedure,
before reporting and discussing results on both our internal test set and the three official competition
tasks.

Data

Following the competition’s philosophy of maximising robustness to unseen languages, we aimed to
assemble the most diverse possible training, validation, and test sets in terms of languages, scripts,
dates, and manuscript quality. A key challenge was that not all languages are represented by corpora
of comparable size and diversity. Restricting ourselves strictly to data following CATMuS guide-
lines [17] would have limited our linguistic coverage. Furthermore, producing an original test set
was necessary to enable fair comparison with models trained on the full CATMuS dataset (Kraken
CATMuS 1.6.0 [18], Churro [22], etc.). Our work on the data part can be summarised as follows:

First, we surveyed more than twenty repositories containing European medieval HTR data
(see Table 1), with a normalisation effort to convert everything to ALTO XML. Some repositories
lacked line segmentation information, which was added by performing line segmentation, manual
proofreading, and text alignment. This was complemented by the collection of text-only resources
without associated images. This led to three data levels (see Figure 1):

1. Platinum (image/ALTO XML pairs following the target guidelines),
2. Gold (image/ALTO XML pairs following different guidelines),
3. and Silver (text only).



2 Moins et al.

Each level is used in a specific way during training, in a curriculum that progresses from Silver
to Platinum. Additional data augmentation was performed after initial results to reinforce under-
represented languages, most notably Latin, which is one of the evaluation targets.

Second, we produced an original test set composed of 63 pages drawn from 36 documents across
13 languages, with a selection heuristic aimed at maximising diversity in terms of dates and scripts.
Additional Platinum training data was also produced, including a total of 55 pages from 10 distinct
Occitan documents, constituting a dataset in its own right [5].

Table 1. Description of datasets used to train our models.

Dataset Ref. Lang Line or
Page level

Gold or
Platinum No of lines

COMETA [28] Occitan Page-level Gold 118,105
Torino L-II-14 [6] Old French Page-level Gold 36,823
FROC-MSS [4] Old French/Occitan Page-level Gold 3,636
iForal [20] Latin/Old Portuguese Page-level Gold 8,009
DISTINGUO [3] Latin Page-level Gold 15,190
AMSMB [9] Latin/Catalan Page-level Gold 3,369
Tridis [24] Multilingual Line-level Gold 166,784
HTR-School-Vienna-2025 [16] Latin Page-level Gold 7,477
Paris Bible Project (PBP) [29] Latin Page-level Gold 1,606
St-Victor (M. Vernet) gold [27] Latin Page-level Gold 10,736
Wien ÖNB Cod. 2160 f. 164-184 [1] Latin Page-level Gold 2,681
Bifrost [13] Old Norse Page-level Gold 873
Klosterneuburg [2] Middle High German Page-level Gold 4,758
Faithful transcriptions [11] Multilingual Page-level Gold 8,001
StABS Ratsbücher [12] Middle High German Page-level Gold 8,371
Inzigkofen [10] Middle High German Page-level Gold 8,321

Total (gold) 420,893

CMMHWR dataset [8] Multilingual Page-level Platinum 149,741
CATMuS medieval [7] Middle Dutch, Old English Line-level Platinum 47,084
GATMUZA [5] Occitan Page-level Platinum 2,117
TranscriboQuest 2025 [14] Multilingual Page-level Platinum 1,278
HTR-School-Vienna-02 [26] Old Czech Page-level Platinum 1,336
Padeřov-Bible [15] Old Czech Page-level Platinum 7,177
2024–medieval-czech [19] Old Czech Page-level Platinum 2,748

Total (platinum) 221,987

Original data Multilingual Page-level Both 142,329

Total 642,880
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Fig. 1. Amount of data per language and level (platinum, gold and silver)

Model

Our system is based on fine-tuning a Vision Language Model (VLM), specifically Qwen 3.5 [21],
in its 2B, 4B and 9B parameter variants, using LoRA fine-tuning as implemented by Unsloth [23].
This architecture offers two key advantages for our setting:

1. it leverages a model already proficient across many tasks and modern languages, so training
focuses on adapting to new scripts and medieval languages rather than learning the transcription
task from scratch,

2. it is naturally suited to multi-stage training : in the experiments reported here, we trained on a
combination of Gold and Platinum data, with prompts adapted to dataset-specific conventions
for the former, and targeting CATMuS guidelines for the latter.

Our best results were obtained by training the 4B and 9B variants on a mixed Gold and Plat-
inum dataset over three epochs, plus three additional epoch of Platinum data only. The framework
is further designed to accommodate a Silver pre-training stage, where text-only data would be
used to first adapt the language component of the model; this stage, along with the generation
of 500,000 synthetic lines for data augmentation, remains ongoing work and will be integrated in
future iterations. The model’s output is further subjected to a post-processing step in which any
character falling outside the CATMuS-defined character set is removed, ensuring compliance with
the competition’s guidelines. Ultimately, the proposed framework could also serve for transcription
under varying editorial conventions, parameterised according to abbreviation handling, allograph
treatment, normalisation, and the use of u/v and i/j distinctions. While we have focused primarily
on competition performance here, this direction will be explored further in future work.

Results

Following an extensive benchmark, kraken-CATMuS 1.6.0 emerged as the strongest baseline on
our internal test set and was therefore used as the primary point of comparison. Table 2 reports
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Table 2. Unweighted average of per-language CER (%) and WER (%) on the internal and competition
test sets. Best results per column are bolded.

Model Params Training data Test set Task 1 Task 2 Task 3

CER WER CER WER CER WER CER WER

Existing models (baselines)

Qwen 3.5 4B – 50.8 93.4 – – – – – –
Churro (line-level use) [22] 3B CATMuS + other 38.1 80.1 – – – – – –
TrOCR (medieval-base) 0.6B CATMuS 27.7 70.2 – – – – – –
Tridis [25] 8B CATMuS + TRIDIS 21.4 60.9 – – – – – –
kraken-CATMuS 1.6.0 [18] 4M CATMuS 17.3 53.5 9.29 32.2 7.91 36.8 25.9 79.0

MEDUSA fine-tuned models (ours)

MEDUSA-4B 4B Gold/Platinum (3 ep.) 14.7 44.5 8.15 27.0 5.60 24.6 12.0 56.2
MEDUSA-4B 4B Gold (2 ep.) + Platinum (2 ep.) 15.5 46.3 8.08 26.9 5.33 24.0 12.2 54.8
MEDUSA-4B 4B Gold/Platinum (3 ep.) + Platinum (1 ep.) 15.1 43.5 8.03 26.7 5.20 22.2 11.5 54.6
MEDUSA-9B 9B Gold/Platinum (3 ep.) 13.5 43.3 8.05 27.3 5.29 23.0 11.1 53.5
MEDUSA-9B 9B Gold/Platinum (3 ep.) + Platinum (1 ep.) 13.2 42.6 8.03 27.1 5.24 22.2 10.8 52.6

Character Error Rate (CER) and Word Error Rate (WER) for all models evaluated on both our
internal test set and the competition’s official test set.

Our best system (MEDUSA-9B) improves over the kraken-CATMuS 1.6.0 baseline by 1.2% on
Task 1, 2.9% on Task 2, and 15% on Task 3. We submitted an earlier iteration on Task 2 that
marginally outperformed the 9B model by 0.2%, while the 9B variant yields the best results on task
3, and performs similarly to the 4B equivalent in task 1. Crucially, these results are achieved with
a single, unified model architecture: unlike approaches that train task-specific systems, MEDUSA
uses the same weights across all three tasks, with performance differences driven solely by the
nature and distribution of the evaluation data rather than by any task-specific engineering. By
looking at per-language scores, Figure 2 reveals that MEDUSA-9B’s most substantial gains over
kraken-CATMuS 1.6.0 are concentrated in non-Romance language families, while also improving on
Romance languages at the same time (Latin itself excluded). Reductions in CER are particularly
marked for Germanic languages, where the baseline struggled most, and in the Slavic language
provided in Task 3. Across the board, MEDUSA-9B improves upon the baseline in nearly every
language tested, except Latin and Middle English, where our model’s advantage is more modest. A
closer analysis of error patterns in these two languages will be the subject of dedicated future work.

Discussion

The competition provided a rigorous external evaluation framework for our system, confirming the
viability of multi-stage VLM fine-tuning for multilingual medieval HTR. Analysis of results across
languages highlights the benefit of curriculum training and data augmentation, particularly for
Latin. Several limitations nevertheless remain and define our roadmap for future work:

page-level The current evaluation operates at the line level, thereby abstracting away the non-
trivial challenges of page-level segmentation and reading-order prediction, which we plan to
address in a subsequent iteration

guidelines Conduct a more systematic study of the impact of different transcription conventions
on model performance,
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Fig. 2. Character Error Rate (CER, %) per language for MEDUSA-9B (best model, solid bars) and kraken-
CATMuS 1.6.0 (hatched bars), grouped by language family. The left panel shows results on our internal
test set (error bars indicate standard deviation across documents); the right panel shows results on the
three competition test sets.

specialisation Explore specialisation by language family (Romance, Germanic, Latin, etc.).

Models are available on Huggingface3, along with the document analysis framework used for ex-
periments on Github4. All original data produced will be the subject of a forthcoming publication,
expected before the ICDAR conference in September.
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