Annotation and analysis of handwritten <s> variation using HAnnol
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HAnnol (short for Handwriting Annotation Interface) is a free-to-use, open source
GUI program designed for annotating (linguistic) material in digital images, for
example in scans of handwritten documents. The tool was developed in Python and
can be downloaded at https://github.com/pywielR/HAnnol.

Users of HAnnol may import a single image or a PDF containing multiple images
in order to mark so-called Regions of Interest (ROIs), each of which is represented
by a movable, rectangular frame of user-defined color and size. Custom
annotations may be added to each ROI, and can then be exported in the form of a
CSV spreadsheet, enabling further processing and analysis. The tool also allows
for the extraction of single image files of each ROL.

To showcase HAnnolI’s capabilities, we explore <s> variation in handwriting. In
particular, we used the tool to annotate instances of <s> in a sample of handwritten
school exit exams taken from the GraphVar Corpus (Berg et al., 2021), where we
found that some students switched between blockletter and cursive <s> within the
same document, such as in the example below:

Figure 1: Examples of <s> variation in handwriting.
During the annotation process, different types of <s> have been marked using
different colors (green for blockletters vs. red for cursive, see Figure 1) across
multiple exams. Each instance of <s> has also been annotated with the word it
belongs to as well as morpheme boundaries within that word. From these
annotations, we extracted information such as the preceding and following letter
of each <s> and whether it sits at a word/morpheme boundary. These annotations
served as predictors in a mixed effects logistic regression model, taking the type
of <s> as the dependent variable. Our model suggests that some preceding letters
(esp. <g>, <e>and <u>) are strong predictors of cursive <s>, while others (<i> and
to some extent <o>) predict blockletters. In contrast, the location of <s> in a
word/morpheme seems to be a less important predictor.
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