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Abstract 

The retrodigitization of library collections that are exempt from copyright restrictions has made a 

myriad printed reference works instantly available in digital form, but the use of these collections is 

limited by the characteristics of the ‘first digitization’, which typically comprises a scan, an 

automatically produced OCR text and metadata. Developing the case of a famous nineteenth-century 

metrological reference work, this contribution shows the potential benefits of a second, or semantic, 

retrodigitization for historical research. The ‘second digitization’ aims to extract and model the 

semantic structure of encyclopaedic knowledge. Semantic modelling of digitized historical reference 

works is planned with the aid of a scenario-based methodology, which builds on and extends the 

planning approach suggested by Lodi et al (2017). The paper develops and employs competency 

questions to decide where to represent semantic relations explicitly and where to infer them with 

queries.  

 

Extended abstract 

The retrodigitization of library collections that are exempt from copyright restrictions has made a 

myriad printed reference works instantly available in digital form, encouraging historians with various 

specializations to familiarize with novel methods for using these sources (Paju et.al. 2020). Historical 

metrologists, for example, share a particular interest in eighteenth- and nineteenth-century reference 

works about industry and trade that tried to capture systematically the knowledge of their time. Such 

works were widespread, especially during the transition to the metric system (until ca. 1870). They 

combined a rather positivistic interest in measures, weights and currencies across the world with an 

attempt to meet the requirements of increasing standardization and systematization of societies 

(Kramper 2019). Like all historical texts, metrological reference works and lexica are witnesses of a 

particular historical period. In digital form, they constitute novel sources for historical research. 

A famous example is Christian and Friedrich Noback’s renowned and much-cited Vollständiges 

Taschenbuch der Münz-, Maass- und Gewichtsverhältnisse (Noback & Noback 1850; Denzel 2002; 

Witthöft 2018). The Bavarian State Library has digitized this reference work. Scans in pdf-format and 

the automatically OCR’ed contents of the book are available for non-commercial use. The ‘first 

retrodigitization’ has produced a digital version of the Vollständiges Taschenbuch that significantly 

simplifies the reading of single entries in the book. Novel insights about the composition of historical 

metrological systems, however, can only be obtained through comparative analysis of a large number 

of articles in the book, for example, the grain measures in all articles about places belonging to the 

same economic region. Scrolling through the scans or searching in the OCR’ed text are inefficient, if 

not impossible, methods for conducting this kind of analysis. Even though historical reference works, 

such as the Vollständiges Taschenbuch, are now available in digital form, they still await the semantic 

disclosure of their contents.  



We argue that a second, or semantic, retrodigitization is necessary for answering specific research 

questions in the realm of historical metrology. The second retrodigitization complements the first, 

largely automatic retrodigitization and aims at the explicit modelling of the semantic structure of 

encyclopaedic knowledge. In principle, we can rely on the general methods of ontological modelling 

to plan the second digitization and make semantic relations in our reference work explicit. Most 

importantly, we refer to scenario-based methods that relate the planning process to so-called 

compentency questions, i.e. questions that specialist users of the source would like to examine and 

answer with the help of a data model (Kendall, McGuinness, 2019). Lodi et al. (2017) and Carriero et 

al. (2021) have successfully adapted this renowned scenario-based method to questions of the Digital 

Humanities. They solved the issue of modelling the metadata of Italian heritage institutions by 

recurring to competency questions for ontology development.   

We show that this approach has its limitations when applied to research questions of digital history. A 

first issue results from the difference between modelling approaches that address metadata and such 

that rely on (primary) source data. Based on the planning of the semantic modelling of the Nobacks’ 

Vollständiges Taschenbuch, we show that competency questions are necessary to decide where to 

represent semantic relations explicitly and where to infer them with queries. Moreover, our research 

makes clear that domain ontologies that have not originated in the context of DH, e.g. the metrological 

ontologies for the natural sciences (Martín-Recuerda et al. 2020), can hardly be used directly. We 

propose a scenario-based process that builds on and extends several aspects of the planning approach 

suggested by Lodi et al (2017). 

Based on an example from the realm of historical metrology, a workflow for explicating semantic 

relations in historical texts is presented and discussed. The goal of the semantic digitization is to 

contribute to the study of historical texts, in particular of historical reference works, by making a 

distinction between the planning of the ‘first’ and the planning of the ‘second’, or semantic, 

retrodigitization. We aim to formulate suggestions for the systematic unfolding (Ger. Erschließung) of 

the semantic level of digitized historical texts.  
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