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Introduction

Handwritten historical documents exhibit visual and lin-
guistic features that vary by time, place, and author, making
it difficult to develop models that generalize across such
variation. Despite recent advances in Handwritten Text Re-
cognition (HTR), evaluation still relies largely on Charac-
ter Error Rate (CER) and Word Error Rate (WER) over
held-out test data. While useful for assessing transcription
accuracy, these metrics offer limited insight into how well
models generalize across the heterogeneous visual and lin-
guistic dimensions that characterize handwritten texts (Gar-
rido-Munoz and Calvo-Zaragoza, 2025; Hodel et al., 2021).

Evaluating HTR systems in such a context requires re-
sources that reflect the real-world variability of historical

manuscripts and support analysis beyond transcription ac-
curacy. As part of this investigation, we are developing the
Zechzettel dataset, based on a historical collection of appro-
ximately 1,800 handwritten petitions produced in Augsburg
between 1583 and 1605 and preserved at the Stadtarchiv
Augsburg. These petitions requested permission for drin-
king outside the city limits, a practice regulated and taxed
by local authorities.

The collection captures a wide range of handwriting sty-
les and linguistic variants (Figure 1). While some petiti-
ons in the Zechzettel collection were written by professional
scribes, many reflect the handwriting of ordinary citizens,
using non-standard orthography and local dialects, exem-
plifying forms of script from below. Originally assembled
for historical and linguistic research, the dataset includes
high-resolution manuscript images, expert transcriptions,
and qualitative annotations supporting the study of inter-
actions between visual and linguistic features in HTR and
downstream tasks such as information retrieval.

Different examples from the Zechzettel collection. Original manuscripts held at
the Stadtarchiv Augsburg.

Background

Evaluating the quality of HTR systems requires moving
beyond standard metrics like CER and WER, to account for
additional dimensions such as linguistic plausibility, visual
input quality, and performance in downstream tasks. Howe-
ver, these dimensions are typically examined in isolation,
limiting our understanding of how they interact in complex
historical documents.

Linguistically motivated approaches use lexicon-based
and language model-based metrics to evaluate the plausibi-
lity of HTR outputs beyond standard error rates (Ströbel et
al., 2022). These include token ratios, character n-gram fre-
quencies, and language models (pseudo-)perplexity scores,
serving as proxies for transcription plausibility.
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Visually grounded approaches, by contrast, assess docu-
ment image quality based on features that affect readabi-
lity and recognition. Document Image Quality Assessment
(DIQA) aims to estimate legibility without relying on tran-
scriptions, extracting quality signals such as blur, noise, or
contrast that correlate with HTR performance (Alaei et al.,
2023).

Finally, evaluations based on information retrieval assess
HTR quality through the reliability of downstream tasks
like named entity recognition (NER). Notably, even when
overall CER or WER scores are similar across different ty-
pes of visual degradation, the impact on NER performance
can vary significantly (Hamdi et al., 2020). This unders-
cores that transcription quality cannot be fully captured by
error rates alone; instead, it reflects the complex interaction
between visual distortions and linguistic structures that ul-
timately shape information retrieval outcomes.

Dataset Preparation

The Zechzettel collection was compiled and transcribed
by an expert in historical German linguistics and annotated
with corresponding metadata. 1 Figure 2 illustrates a typical
example, showing a petition from 1584 by Hanß Klein, de-
scribed in the original annotation as having a "very scrawled
hand" and "gray ink." Only the front side is available as a
digital image, while the reverse exists in transcription only.
In this illustration, image and text are manually aligned to
convey the type of material included in the dataset; this ali-
gnment, however, is not present in the original collection.

Example from the Zechzettel collection, petition by Hanß Klein, 1584. Original
manuscript held at the Stadtarchiv Augsburg.

To transform the Zechzettel collection into an operable
dataset for HTR, we employ a semi-automatic processing

pipeline. Because individual scans frequently contain mul-
tiple documents, the first step consists of extracting do-
cuments from each scan. Each document image is then 
segmented into text lines to obtain line-level spatial coor-
dinates. These coordinates enable alignment between do-
cument images and expert transcriptions, with editorial un-
certainties preserved as structured metadata. In addition, d 
ocument quality is encoded through a structured taxonomy 
capturing features such as handwriting style, ink characte-
ristics, and writing tools.

The Zechzettel dataset is currently under development 
and provides ground truth for investigating HTR perfor-
mance under real-world historical variation. By combining 
visual features and transcriptions, it supports analyses bey-
ond standard error rates and enables future research on HTR 
evaluation and historical information retrieval.

Footnotes

1. The transcription and annotation work were carried out 
by Dr. Helmut Graser as part of an interdisciplinary pro-
ject in collaboration with Prof. Dr. B. Ann Tlusty.
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