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Abstract

The Cairo Genizah is spread across numerous libraries worldwide, often result-
ing in the fragments of a single original manuscript placed in different physical
locations globally. This poses a significant challenge to historical reconstruc-
tion. Since manual comparison is slow and expert-dependent, using automated
retrieval models can prioritize likely joins for further expert review [4].

One shared characteristic of fragments from the same work is the unique
paleographic signature of their scribes. This work therefore focuses on hand-
writing similarity as a primary signal for manuscript join retrieval, which we
frame as a representation learning task.

Since fragment images were photographed under varying conditions and pre-
served differently, background appearance and color become unreliable signals
for paleographic similarity. To encourage the model to focus on fine-grained
scribal features, fragment images are segmented to small-scale crops, consisting
of 2–3 character sequences. Then, automated heuristics are applied to exclude
crops with insufficient ink coverage or severe degradation.

As known-join labels are scarce, we employ a self-supervised learning ap-
proach that requires no such labels. Specifically, we fine-tune a DINOv2 back-
bone [2] using MoCo-v3 [1], which learns representations by contrasting aug-
mented views of the same fragment crop. Standard augmentations are adapted
for the manuscript domain, such as limiting rotations to a minimal range to
preserve the orientation dependent features of the scribe’s handwriting.

We introduce domain-specific data augmentations tailored for historical
manuscripts, designed to improve robustness to corpus-specific visual distrac-
tions. These include: (1) in-domain background texture replacement, that is,
compositing parchment textures (sampled from real in-domain crops) to dis-
courage reliance on background texture (following the background augmenta-
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tion strategy proposed by [3]); and (2) ink bleed-through simulation, modeling
a corpus-specific production characteristic (see Figure 1).

To evaluate paleographic representation quality, we constructed a benchmark
of known joins sourced from the Friedberg Genizah Project and the National
Library of Israel. It consists of 234 fragments grouped into 86 known-join clus-
ters, drawn from the Genizah corpus, but with no overlap of fragments with the
pre-training set.

Preliminary results show that pretraining improves over a frozen DINOv2-
ViT-S/14 zero-shot baseline on cross-fragment retrieval, the core task underlying
manuscript reconstruction.
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Figure 1: Discarded crops are recycled by treating them as background source.
We mask the foreground on valid training crops and compose their ink onto
those donors’ textures (resized, optionally background matched), turning waste
crops into in-domain augmentation diversity.
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