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Recovering obscured text from hidden fragments or palimpsests requires specialized imaging modalities, such as multispectral
imaging (MSI) and hyperspectral imaging (HSI), as well as post-processing techniques. However, current approaches often fail to
produce text that is readily readable by non-experts, limiting the public accessibility of these cultural heritage artifacts. The main goal of
this work is to incorporate human perception of readability into the text recovery process for degraded historical documents.

Enhancing the readability by optimizing the principal components combination based on Shannon entropy, RMS contrast, and edge intensity is the 
first step forward. These image quality metrics have shown strong correlation with human legibility.

Fig. 1: Example of hidden fragments within book bindings. 
Herlufsholm 24.1, Special Collections at SDUB

Separation of overlapping characters can help with reading the undertext and overtext on palimpsests. Here, we used a Capsule Network to 
label the overlapping Greek characters. We compared the performance of Capsule Network with the performance of human readers. The 
human performance establishes the baseline for this task.

Fig. 4: Optimal principal component combination for maximum b) entropy, c) contrast, and d) 
edge intensity compared to a) the most readable principal component 

a) Principal component #1 b) Maximum entropy

c) Maximum contrast d) Maximum edge intensity

Fig. 5: a) Synthetic overlapped Greek characters and b) the Capsule Network used for labeling

a) b) Table 1: Performance of Caps. Net, compared to the human participants 
in identifying the overlapping characters (selected samples)

Table 2: Performance of Caps. Net compared to the human participants (overall)

Fig. 2: Example of hidden undertext on palimpsests. Codex XL (38), 
Biblioteca Capitolare of Verona.

Fig. 3: Spearman rank correlation coefficients between
tested methods and ground truth (From Brenner et al. 

2021)

Fig. 6: Probability density distribution of different accuracy
levels
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