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Introduction

How can scholarly editors best make use of recent developments in Handwritten Text Recognition (HTR), where the products of automated text recognition can

appear as completely automated online editions? What tools and features should be embedded into these automated editions for them to best serve the scholarly

community? How will the answers to these questions impact the labor and production pipelines of scholarly editing? This paper responds to an absence within

scholarly editing literature regarding text recognition technologies and the platforms that are now utilizing them. HTR is a machine-learning approach that creates

accurate transcriptions of images of handwritten documents. We highlight current developments, demonstrating that automated standardized editions generated using

the inputs (images) and outputs (accurate transcriptions) of HTR are both a reality that textual scholars should consider and a technology that needs to reflect the

practices inherent within scholarly editing to realize their full potential.

We advance this argument by engaging with a case study of a standardized online edition of the manuscripts of Marjorie Fleming (1803–1811), a Scottish child

author who became posthumously famous for her precocious diaries, now in the National Library of Scotland. The HTR platform Transkribus

(https://transkribus.eu) is one of many available approaches to generate near-accurate machine-processable transcripts at scale. In addition, a recently launched feature

of Transkribus can automatically create standardized digital online editions from previously uploaded images of texts and their HTR-generated transcripts. We use

images of Fleming’s diary uploaded to Transkribus servers, and their HTR outputs, to generate an automated standardized online edition, hosted by Transkribus’s

read&search functionality: https://transkribus.eu/r/marjory-fleming/. This approach bypasses previous online edition procedures and disrupts and democratizes

established processes for data formatting, hosting, and delivery of digital editions while providing a modest yet reliable tool for browsing, reading, and searching well-

described documents. However, the technical features provided so far do not engage with or facilitate many standard approaches and labor practices inherent to

scholarly editing, including textual examination, textual alignment, the creation of a critical apparatus, or the ability to move between multiple textual sources in a

multi-witness edition. There is much opportunity for automated tools to facilitate the entire scholarly editing process, including the creator and user requirements of

digital editions, and to rethink the future role of machine learning and its related technologies in this space.

In this paper we consider how standardized, near-automatic editions can best align with scholarly editing activities, such as the need for editors to engage with

machine-learning, and technological providers to engage with scholarly editors, to symbiotically develop tools that can introduce efficiencies while still respecting and

including the characteristics, features, and labor that will move automated digital editions further toward the expected functionality of scholarly critical digital

editions. We see the potential for automated editions to democratize the practice of digital edition creation, making it easier to publish editions of underrepresented

voices in the scholarly canon. However, it is necessary to develop best-practice frameworks to ensure that the products of such an HTR pipeline are both useful and

respected. In particular, the tools need to be expanded to facilitate scholarly textual editing. There is much to learn from the scholarly editing community in how best

to deliver such platforms. Furthermore, the deployment of automated text recognition–based editions should be engaged in a way that allows future scholarly editors

to develop the necessary skill sets to work alongside and with automated HTR processes, enjoying efficiencies and using available labor to increase the scholarly quality

and information available within digital editions, rather than being replaced by them. Those who digitize content at scale, those who maintain HTR-based edition

infrastructure, and those who undertake scholarly editing all need to scrutinize which material can be served by this technology, to ensure that traditionally

marginalized voices can have the chance to benefit from it. We demonstrate that it is important for the scholarly editing community to understand the potential of

automated editions to contribute to the modern knowledge environment, as well as the need for technology providers to engage with and support established academic

practices in scholarly editing, learning from established community expertise as these technologies mature.

HTR: A Current Snapshot
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The automatic generation of useful machine-readable transcriptions of digital images of handwritten material has long been an ideal of both researchers and memory

institutions, and it is understood that successful Handwritten Text Recognition (HTR) will transform access to mass-digitized manuscript content.1 Accurate HTR-

generated transcriptions will allow the searching of vast manuscript repositories and enable the readability of many documents whose hands are impenetrable to modern

audiences, extending the scale of encounters with primary sources and the voices represented within digitized cultural heritage,2 while also allowing textual

information to be mined, visualized, and analyzed using various advanced digital humanities techniques,3 including providing machine-processable text for use within

scholarly editions.

HTR and its allied technique, OCR (Optical Character Recognition, the means by which images of printed text can be transformed into machine-processable

format), both have long histories.4 In recent years, OCR has integrated machine-learning techniques into its processes, improving the quality of generated texts,

although it still struggles with complex layouts, fonts, or media,5 and its accuracy with handwriting is dependent on characters being spatially separated. Recently,

HTR techniques that use deep neural networks to extract visual features and recognize characters and words in a segmented line of text via the calculation of

overlapping probabilities have become more stable, accurate, and efficient.6 However, this complexity demands an increase in computational power. Since the late

2010s, HTR has become more accurate and has been used by both libraries and archives as well as scholarly projects across the heritage sector. HTR can be

implemented in a range of ways. Some projects choose to use in-house bespoke computational approaches. Some projects engage with the facilities of major publishers,

many of whom are beginning to offer machine-learning approaches to data analysis. Another approach is to use Transkribus (https://transkribus.eu), currently the

primary user-facing platform for applying HTR to digitized content, which is the outcome of years of European Union–funded research activity.7 The functionality

and infrastructure of Transkribus is fully documented elsewhere,8 but it employs machine-learning processes where users can train HTR upon a subset of material

before deploying an improved model across a range of digitized content (while also improving outputs for future users). Best-case results from Transkribus generate a

character error rate of below 5% on handwritten material and below 1% on print material. HTR is increasing the speed and efficiency at which transcriptions can be

generated from historical content,9 and therefore providing more machine-processable text upon which to build further digital scholarly work, including digital

editions. Recent developments in HTR have also opened up the possibility for the creation of automated editions, where the products of the HTR pipeline are

immediately transformed into a public-facing online resource, allowing transcription and images to be viewed line by line. Technological development enabled

accurate line segmentation of handwritten documents, meaning that manual alignment of images and their text is no longer necessary, saving effort while also allowing

users to more easily evaluate the automated text generated.10

HTR and Scholarly Editing

Scholarly editing literature is quiet on the topic of HTR and how it may impact or change digital editorial practices, possibly because HTR was only recently

successfully deployed, and because of the long production processes of academic publishing.11 However, coverage of the transformational aspects of these

technologies flourishes both in digital humanities literature and in library and information science literature more broadly.12 Scholarly Editing: A Guide to Research,13

published in 1995, makes no mention of any text recognition technologies (even though offline OCR software was available by the mid-1990s: ABBYY was founded in

1989 and had produced a popular product by 1993).14 Hockey’s 2000 Electronic Texts in the Humanities was the first scholarly editing text to mention OCR,

although Hockey focuses on its limitations and recommends keyboarding for data entry: “Handwriting is impossible because of the joined letters and in inconsistency

in the letter shapes.”15 A Guide to Documentary Editing was published in 2008 before the recent increase in accuracy in HTR, although its authors do cautiously

mention the possibility of using OCR as the basis upon which to build a scholarly edition: “the transcription must be viewed as a very rough one, demanding serious

verification and proofreading by senior staff.”16 The use of OCR had reached the mass market by then—Tesseract had released its code openly in 2005, with Google

hosting and developing this open-source cloud-based system since 2006,17 and Adobe Acrobat had begun to include support for OCR using ClearScan in 2008.18

There is mention of OCR used as the basis for digital editions in 2016’s Digital Scholarly Editing: Theories and Practices but not in a positive light: “editions may be

the result of uncorrected (‘dirty’) OCR taken from old, out of copyright editions, and may therefore bear little resemblance to their originals.”19 Despite this warning,

since the early 2010s the text recognition community has said that “the OCR of modern clean documents is effectively a solved problem” although “older degraded

documents present difficulties.”20 HTR is mentioned only in passing in Digital Scholarly Editing: Theories and Practices as research that “has not yet produced

reliably working products, but much more is to be expected in the coming years.”21 However, there was an implication that digital editions that depend on any such

automated processes are not “proper,”22 which may speak to issues of scholarly ownership of the entire editing process, given that the mechanisms of many OCR and

HTR technologies remain black-box.

The 2016 MLA Statement on the Scholarly Edition in the Digital Age does not include any reference to the possibilities, appropriateness, or usefulness of either

OCR or HTR to assist the scholarly editing workflow. However, this broadly framed comment is apposite:

[A digital scholarly edition] must note its technological choices and be aware of their implications, ideally using technologies appropriate to the

goals of the edition, in recognition of the fact that technologies and methods are interrelated in that no technical decisions are innocent of

methodological implications and vice versa.23

In practice, the scholarly editing community already utilizes text recognition. TEI-compliant XML (which underpins most online scholarly editions) is already

one of the formats that can be generated by HTR engines, including Transkribus,24 and HTR-generated XML can be used as input text for digital editions, even

though discussions and best-practice guidance remain at an early stage.25 It is evident, from a review of papers and book chapters about particular projects, that outputs

of OCR and HTR are already actively used as efficient means of generating machine-processable texts for creating scholarly editions,26 even if those commenting on

scholarly editing practices overall have not fully documented this shift. In addition, the implications of using HTR, not only as the textual source for digital editions

but also as an infrastructure for building automated editions, is then worthy of consideration to understand the abilities, possibilities, and limitations of this

environment when used in knowledge creation.27

https://transkribus.eu/


It should be noted that there are many ways in which the digital edition publishing process has already embraced a level of automation to enjoy efficiencies,

particularly in the transformation of encoding. For example, the outputs of ABBYY XML, produced by OCR, were transformed into simple TEI encoding in the

IslandLives project.28 Accurate encoding of punctuation from more advanced automated processes was explored in the Early New High German Marco Polo version

of the Devisement dou Monde.29 Digital humanists routinely use some level of transformation in digital encoding when creating a digital edition, via bespoke scripts or

available tools. Aspects of automation of publishing of digital editions use digital encoding as well. Since 2015, TEI Publisher has assisted in the publication of digital

editions by transforming XML text into different outputs, displaying them as web pages, and providing tools for search and navigation.30 Scholarly editing literature

has not fully considered our focus on fully automated online editions—where the outputs of machine-learning HTR are automatically ported into a public-facing

digital edition, with no human intervention. We argue that the community should be involved in driving these innovations, not just merely receiving them.

The Fleming Diaries: A Read&Search Edition

We present here a case study of an automatic online edition of the manuscripts of Marjorie Fleming (1803–1811), a Scottish child author who, after her tragic death

from measles followed by meningitis, became posthumously famous for her precocious diaries. Written mainly in Edinburgh and the holiday retreats of Ravelston and

Braehead, they provide an authoritative record of Fleming’s life, schoolwork, and passing. These diary pages are filled with witticisms, moralisms, and copybook notes,

all completed under the watchful gaze of Fleming’s tutor and older cousin, Isabella Keith (1787–?).31 The collection also contains a few letters between Keith and

Isabella Rae, Fleming’s mother, about Marjory’s death. The attention given to these diaries in the later Victorian period saw her fêted by men of letters,32 including

Robert Louis Stevenson, Mark Twain, and Leslie Stephen.33 Fleming’s distant relation to Walter Scott became exaggerated in the process, with John Brown suggesting

that Scott believed her to be “the most extraordinary creature” he ever met.34 As a result, Fleming’s diaries became embedded in the public consciousness, and

(especially given the paucity of female children’s writing) are a key source for those seeking a situational history of early nineteenth-century Scotland.

Three volumes of Marjory’s diary (1810–1811) were presented to the National Library of Scotland in 1930. They were digitized in-house, in the National

Library of Scotland studios, in 2014. The digitization was internally funded. The diary was chosen specifically because of its out-of-copyright status, its clear and

uncomplicated hand, and the potential for it to be suitable for crowdsourced transcription. In 2021 the Fleming diary transcripts were the first dataset created in the

National Library using HTR with the Transkribus platform (https://www.transkribus.org/). 35 The dataset itself (both text and images) is published under a public

domain open license on the National Library of Scotland’s Data Foundry (Fleming, 2021), providing the opportunity for others to reuse them for further analysis as

“collections as data.”36 The uploaded images and HTR outputs were used to generate an automated standardized online edition, hosted by Transkribus’ read&search

functionality (https://transkribus.eu/r/marjory-fleming/). The read&search tool was launched in beta testing by Transkribus in late 2020

(https://web.archive.org/web/20211203140223/https:/readcoop.eu/readsearch/). It has undergone development since, automating the process of turning HTR-

generated text into a functional digital edition, aligning previously uploaded digital images with their HTR-generated transcripts. In 2024, the name of the service was

changed to Transkribus Sites (https://readcoop.eu/transkribus-sites-publishing-documents-made-easy/).

While the costs for creating a read&search edition were not made public, given that the business model for this was still evolving (costs also depend on the volume

of material being transformed and hosted, and so each edition was costed independently),37 these costs have settled into the Transkribus Sites Subscription Plans

(https://www.transkribus.org/plans/sites?

__hstc=175940285.8830bf10881107c36409b6192d80640b.1716130761238.1717164014927.1717248170726.4&__hssc=175940285.1.1717248170726&__h

The infrastructure has both initial setup costs and ongoing hosting and support costs. The Transkribus Sites pricing model now offers different levels of service,

depending on whether the sites are Small (up to 10 thousand pages), Medium (up to 100 thousand pages) or Large (up to 500 thousand pages). There are, of course,

sustainability considerations when outsourcing the hosting of editions, although creators of these editions can export all underlying assets, to back them up or to host

the content elsewhere.

At the time of writing, there are now seventeen different presentational editions hosted, for example, the Hanse Quellen,38 an overview of scientific texts written

in Latin during the modern era from the Noscemus project,39 and Franciscan Cadastre documents from Tyrol (1865),40 both projects indicating that read&search is

scalable to mass-digitized content. While the read&search tool and its features were developed by the READ-COOP team in Innsbruck, this testing of and reflection

on the Fleming edition (one of the smaller editions in read&search) constitutes part of a UK Arts and Humanities Research Council–funded Collaborative Doctoral

Award PhD, via the Scottish Graduate School for Arts and Humanities (https://www.sgsah.ac.uk), working with both Transkribus and the National Library of

Scotland.We present the functionality at time of writing of read&search by examining the Fleming diaries in more detail, before considering what we have learned by

engaging in the automated edition process.

Constructing the Fleming Read&Search Edition
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Figure 1: The opening page of the Fleming digital online edition, via read&search: https://transkribus.eu/r/marjory-fleming/.

The inputs for the Fleming online edition were the digitized images of the manuscripts and their corresponding HTR-generated transcripts. First, the JPEG files

of the Fleming diary, which were previously digitized at the National Library of Scotland, were ingested into Transkribus using its upload function (the documents are

already ordered into a meaningful collection, uploaded onto a web service that provides the basis for the online edition, thus saving future effort). To run HTR, the

automatic layout analysis tool was used, recognizing the main body of handwritten text on each page as a separate region and segmenting it, allowing computational

analysis of each document’s structure and identifying transcription lines that corresponded to those within the manuscript’s image. Certain identities could be tagged

as transcription began, such as mentions of Fleming’s tutor Isabella or the place-name Kirkcaldy and flagging of abbreviations (which are then expanded and shown to

the reader), alongside structural elements of the text such as strikethroughs and superscript. Normalization of tags is an important step to be accomplished by an editor.

For example, Isabella is known in the diaries as Isa, Issa, Isabella, Isabella Keith, and Isa Keith. The resolving of these entities shows that to make the most out of the

process, only semiautomation is possible, indicating where human labor and checking are best deployed. These tagged entities are then later searchable in read&search,

corresponding to the page numbers of the document, and (as with all aspects of the HTR) are dynamically updated in the presentation edition when changed and saved

in Transkribus itself, being baked into its XML outputs that underpin the read&search functionality. It is worth considering this act of tagging at the point of

transcription, in light of digital scholarly editing’s approach to markup. The markup necessary for the creation of digital scholarly editions is normally undertaken

post-transcription or post-creation of the electronic text, not during, because “The first requirement is to prepare the text for processing, which means, in many

workflows, to transcribe.”41 Instead, Transkribus embeds these tags inside the encoding from the point of creation, during the act of transcription, producing an

enriched transcription. While the embedding of tags within “cultural heritage texts has been criticized in the belief that if one embeds markup and interpretation into a

text, then this text cannot be reused by other people, affecting therefore the possibility of exchanging and interchanging encoded files,”42 the fact that Transkribus’s

editor-generated tags can be exported into TEI-compliant XML (allowing the user to choose which zones and type of line breaks to include) can assist further

encoding. Within HTR and the read&search workflow, the timing of when editorial interpretation of the text occurs is therefore at an earlier stage than in the creation

of many digital editions. It would be worthy of further exegesis to consider how and if the early intervention and symbiosis between scholar and assistive technology

affects the scholarly editing process, and how HTR-enriched transcription sits alongside encoding and markup as normally framed within the scholarly editing

literature, given that this does require editorial analysis and input.

The Fleming diaries are a smaller dataset than normally used to train HTR; 15,000 words of text are generally recommended as a training set, before applying to a

full run of manuscript material, but the whole of the Fleming dataset is only 2,115 lines and 12,167 words, in Fleming’s neat, consistent hand. We did train a model

(using 11,944) words, leaving a small set of words (223) to be able to validate the character error rate (CER, the percentage of characters that the model fails to

recognize correctly). This produced a CER of only 1.85% on the training set and 11.26% on the validation set. It is possible to attempt HTR using an existing model

(and many editors may have chosen to do so rather than spend the time necessary to create a model for this small set), although training a bespoke model leads to better

outcomes and less human-led correction once the HTR has been completed, and models can also be made public and shared for others to use. Transkribus English

Handwriting M2, which is based on more than 1.2 million words aggregated from various projects and models in Transkribus, achieved 14.1% CER out-of-the-box,

when used on the Fleming dataset, and was therefore utilized as a base model due to the limited number of pages in the Fleming manuscripts.

We describe read&search editions as standardized, as currently the default user interface for different sets of images and their transcripts is the same, although

features may be optional and configurable in future iterations of the tool. The functionality of the read&search tool is such that it directly uses the data (segmented .jpg

images and XML transcripts) from the Transkribus platform to automatically produce a presentational online digital edition, via CSS and JavaScript (using Vue43 and

Buefy44 for user interface elements and Node.js45 to access the Solr 46 server for search functionality). Images are presented from an IIIF47 server and can therefore also

be accessed by other applications. The main feature of the site is that the digital image of text is placed alongside transcription (a feature that assists in understanding

documents, particularly when historical hands are unknown to the reader). Importantly, this process is not static, but dynamic: if the outputs of HTR are corrected or

edited, the resulting online presentation is immediately updated (an improvement on many static digital editions, which can be time-consuming and difficult to update

when errors are spotted or corrections needed). A search function operates across the complete manuscript (driven by Solr full-text search).48 In its description, each

edition can link to external sources, such as the institution that created it. The platform is mobile-friendly (according to the Google Mobile-Friendly test),49 and the

browser produces a suitable printable version of the content, if necessary.



Figure 2: A search for “Mary Queen of Scots” in the Fleming read&search edition. Five pages contain this reference, with results returned via both transcript and image. Tagged entities can also be

searched. There is an option to change the default precision for search terms, allowing or declining fuzzy matching; the tool offers exact-match, medium-precision, or high-precision search.

https://transkribus.eu/r/marjory-fleming/?#/search?view=combined&f=1&t=Mary%20queen%20of%20Scots&p=1.

The view for each individual page in read&search aligns the digital image with the transcript, line by line; the transcription and the image are linked so that

clicking on a word in the image brings up the corresponding word in the transcription and vice versa.50 Structural elements that were marked up during the training

and transcription process remain and can be used by the users to navigate the text. In the case of the Fleming edition, we realized we needed to return to these structural

elements and increase them, to make the most of the navigational elements of the digital edition, dynamically updating the edition as we corrected. Each page’s XML

transcript and digital image are downloadable (although this is an optional feature, due to any potential copyright or licensing issues).

Figure 3: Page 128 from the Fleming read&search edition, showing the opening of Fleming’s poem regarding Mary Queen of Scots, and highlighting tagged entities. https://transkribus.eu/r/marjory-

fleming/#/documents/475423/pages/128?t=Mary%20Queen%20of%20Scots.

What is immediately produced by read&search, then, is a modest, functional online presentational digital edition, created directly from previous HTR inputs

and outputs with minimal effort, using a commercial platform that acts as an interface and search engine to a manuscript. This exponentially speeds up the process and

ease of generating an online presentational edition of a manuscript, disrupting prior models, costs, labor, and time frames of transcription, markup, correction, hosting,

and display, and devolving issues of sustainability to the commercial platform used to deliver and host (for a fee). The read&search tool was launched as a paid service

by the READ-COOP in late 2020. (It should be stressed that users do not have to be members of the READ-COOP to access read&search; only a Transkribus user

account is needed, in addition to being able to cover costs for hosting, although READ-COOP membership does make users eligible for a discount on all Transkribus

services.) There is, then, a cost barrier to accessing these tools, admittedly a financial burden to those with little institutional or grant funding. These tools may then

potentially privilege richer institutions, with the costs stymying the potential to open up the creation of digital editions upon and for a broader range of texts and

audiences. However, the read&search approach does follow the golden “open access” publishing concept of payment in advance to publish, for free access to a wide

readership, replicating the financial models now used to underpin much openly published scholarship (although these also reduce affordability).

With regard to Transkribus, since it moved from a “free at the point of use” to a credit-based paid for system in 2020,51 active mechanisms now exist to provide

free access to its platforms for students and those being trained upon the system,52 and its cooperative business model endeavors to work with, rather than extract from,

the scholarly community,53 with income supporting the ongoing functionality of the platform. The READ-COOP will continue to monitor who can—and cannot



—access this functionality, to avoid the replication of the historical canon in the digitized environment,54 hoping to encourage and support a plurality of voices in the

digital editions hosted;55 other technology providers should also endeavor to do the same.

In the case of the Fleming edition, we have demonstrated the ease of the process in generating an online edition for a voice that is not featured elsewhere in the

digital edition landscape, given that few extant historical texts capture the experience of (female, Scottish) children in their own words. This process, then,

demonstrates that automating at least some of the transcription, formatting, upload, and hosting process of building digital editions may allow new historical,

linguistic, and literary focuses to be explored by a wider group of readers who may have an interest in creating or consulting them, if they can meet the costs for HTR

processing with the likes of Transkribus and also hosting the edition with a tool like read&search.

However, editors can offer little intervention beyond the creation and checking of the HTR transcript itself (including enriching the transcription with tags) and

resolving identification or disambiguation of individual entities in the marked-up text. This complication suggests that scholarly tasks normally associated with editors,

such as producing a critical apparatus—expanding abbreviations and glossing unfamiliar words, for example—are not yet possible. In the future, commenting features

will allow further exegesis of the text (see below) but for now, this automated process precludes many of the editorial tasks commonly associated with online digital

editions. We highlight the following needs: for the editing and scholarly communities to critique these types of automated processes, for features to be expanded to

reflect the user needs of the scholarly community, for these automated, enriched editions to be used as the vehicle for critical digital editions, and for the scholarly

community to benefit from their efficiencies.

Read&Search as Digital Edition

At time of writing, the read&search tool was under development (in January 2024 it was renamed as Transkribus Sites).56 Automated editions produced by

read&search meet the requirement to be considered as a digital textual edition “broadly defined as a reconstruction of a literary text inserted in the text’s print or

manuscript tradition and which makes use of digital technologies to reproduce any level of detail of that text.”57 Indeed, the read&search tool contains much

functionality that is desirable for users of digital editions:

At the most basic level of interest, users are looking for simple browsing functionalities. To satisfy these users, editors will want to present the

materials within an attractive and intuitive interface. At a more advanced level of interest, users will want to research the materials the DSE [Digital

Scholarly Edition] has to offer, and access them in non-linear ways. To reach those users, editors will need to provide indexes, advanced search

options, advanced textual comparison options, to open the corpus up for analysis in a standardized format, etc. Finally, at the highest level of

interest, there are metausers, who want to re-use the DSE’s data for their own purposes: to write their own transcriptions of the DSE’s facsimiles

(and publish the results), to build their own interface around the data the DSE provides, or to perform functionalities the DSE does not (yet) offer

(and publish the results).58

There is no universally accepted definition of digital scholarly edition, although much research has been published on the topic.59 The functionality of

read&search meets Sahle’s definition of a scholarly edition if we consider the HTR training and markup/enrichment process as an act of critical examination, especially

given this process is not fully automated but depends on human intervention.

A scholarly edition is the critical representation of historical documents, defined as:

1. “historical documents”: editing is concerned with documents that already exist. In this wide sense of “historical” the definition includes documents relevant for

all subjects, history as well as literature or philosophy. Scholarly editing goes back to and starts from existing documents. To edit (to publish) a new document

(which does not refer to something preexisting) is not scholarly editing.

2. “representation”: covers (abstract) representation as well as presentation (reproduction). As I used to say: transmedialization (representation by data) and

medialization (presentation by media). Publishing descriptive data (e.g., metadata) without reproduction is not critical editing. A catalogue, a database, or a

calendar is not an edition.

3. “critical/scholarly” (erschließend): reproduction of documents without critical examination is not scholarly editing. A facsimile is not a scholarly edition.60

It is in point 3 where we must carefully consider how the act of the human editor using HTR within the preparation and pipeline of an automated digital edition

expands its criticality. It has long been argued that markup embedded into digital scholarly editing is a critical act, creating “a regime of representation that is self-

consistent and self-validating.”61 If this is the case, does the critical and careful act of applying HTR in a consistent manner through training and correction, and the

resolving and disambiguation of entities within the document via embedding and enriching markup, then using the inputs and outputs to automatically generate a

digital edition, not provide a pipeline for a digital scholarly edition, much simplifying the labor and process of production, and allowing it to open up for a broader

constituency? In this respect, we take inspiration from authors such as Rockwell and Sinclair who argue that digital work, or building, in the humanities is itself a form

of high-level scholarly inquiry.62

That being said, read&search does not present a full range of functionalities that could be described as advanced scholarly edition features. Particularly, it does not

yet provide a space for commentary or apparatus, allow textual comparisons, or generate indexes (although these functions will soon be available). It is the current lack

of the apparatus (and the hosting of intellectual editorial thought behind an apparatus, allowing editors to actually edit) that stops the read&search tool from being

defined as a critical edition, given “no classical text can be read responsibly without one.”63 Feelings on this point run strong, particularly in Digital Scholarly Editing:

Theories and Practices:

[W]ithout the apparatus the reader cannot have any real idea what he or she is actually reading. One could—and people regularly do—argue that

the availability of these mutilated texts is better than nothing, but in many ways these texts are actually worse than nothing, since they are



misleading and fuel the idea that texts exist outside the dialectic between documents and editors, and that editions can possibly establish texts once

and for all, undermining in this way the very survival of textual scholarship itself.64

HTR-generated digital editions of manuscripts are no longer mere “mutilated texts,” given their increased potential for access and the support in generating

accurate transcriptions (from potentially complex sources) that underpins the editions; given the advances in the technology, generated transcriptions are no longer “a

very rough one.”65 Many of these transcriptions are also enriched with tagging that is embedded into the underlying XML, as discussed above, extending their

presentational value, although the transcriptions do not yet support many of the functionalities users would expect from a digital critical edition, such as multi-witness

comparison and a critical apparatus.

It is better to consider the intellectual and technical roles of the scholarly editor here, and what they can bring in addition to automatable aspects of digital

edition creation, such as critical thinking regarding textual and digitization selection and the bounds and scale of an edition, including:

the selection (and omission) of texts;

examining and aligning texts and their specific aspects;

addressing issues of bias and representation and ensuring diverse voices are included;

training and improving an HTR model;

providing critical annotations, glosses, and apparatus; designing multi-witness editions;

markup of textual features; cross-referencing and linking to other related digital editions, and information sources;

user testing, and incorporating user feedback about content as well as navigation;

quality control throughout the process;

feature development;

promotion of the digital editions in apposite venues to reach potential users;

utilizing the resulting digital edition to generate new and meaningful insights into manuscripts, authors, histories, and cultures;

and sharing those insights to show the worth of digital editions overall.

Authorial opinion in the literature previously cited is determined not to be replaceable by the machine even for mere transcription generation. However, the

usefulness and accuracy of HTR, and the tools that can now be built upon it, necessarily propel us beyond that.

Improving Read&Search Functionality

It is worth considering the necessary feature development that would expand the read&search functionality, allaying some fears and increasing the criticality of its

editions. Moreover, we should also reflect upon the ways in which automated editions change labor practices in the construction of digital editions, and impact

sustainability and peer review.

In 2016–2017, in “A Catalogue of Digital Editions,” Franzini, Terras, and Mahony identified forty-nine features commonly used in scholarly editions.66 Using

this framework to analyze the read&search tool, we can see that it can be improved in a range of ways to meet scholarly edition users’ needs. Firstly, the epistemological

value of these automated editions could be enhanced by adding standardized descriptive informational fields, including:

making clear where the source material is kept, and its provenance and origin;

declaring the language and temporality of the digital edition;

including a philological statement about editorial practices, an account of textual variance, and the value of witnesses;

providing an epistemic statement about technical aspects and practices used to make the edition;

offering statements about relationships and linking to other projects or data;

supplying contact information for users to make comments or suggestions;

and providing license information about images and edition overall.

In regard to digital editions, this material offers metadata that will enhance the read&search tool’s scholarly value.

Secondly, using Franzini, Terras, and Mahony’s categories, a range of feature developments could expand the functionality of read&search as its currently stands.

The most important of these is the necessity of providing the means to host a critical apparatus, including glossary, comments, and/or notes. This undertaking will

allow read&search to host critical editions. This feature is planned for the near future and will enable a mechanism for editors to engage with the substance and

meaning of the text in the digital edition. However, we are planning additional features to improve the tool, depending on the commercial uptake of the system. They

include:



expanding the download feature to export XML-TEI;

where necessary, providing a mechanism for hosting translation of source material;

offering a feedback mechanism for users to make comments or corrections;

hosting a tool that allows both visual and textual comparison between different manuscripts; and

applying DOIs or PIDs to each individual edition to allow them to be citable and findable.

Further mechanisms (not mentioned in Franzini, Terras, and Mahony’s categorization) being considered for future read&search features include:

flexibility in hosting metadata for any scheme standard (TEI, MODS, etc.),67

the ability to highlight key sections and provide reading excerpts,

the visualisation of structure tags (for marginalia, etc.),

the automated visualization and mapping of location tags,

the automated visualization of person tags as networks,

and linking to WikiData and using WikiData for dynamically enriching the edition using semantic technologies.

The presentational digital edition we show here is therefore the initial phase of integrated, automated online digital editions. As the editions hosted on

read&search multiply, we should consider the varied ways in which end users can navigate and find different editions, such as through faceted search.

Likewise, the RIDE Criteria for Reviewing Scholarly Digital Editions can also supply a template by which to evaluate read&search implementation.68 Issues not

covered above in Franzini, Terras, and Mahony’s framework but mentioned in the RIDE criteria are sustainability and the user focus, including benchmarks of

scholarly quality. Sustainability for read&search editions is currently the responsibility of the READ-COOP. Depending on a platform provider to ensure the longevity

of a digital resource may alarm some scholarly editors, because of concerns about outsourcing the hosting of any online resource (even if underlying assets can be

exported for future use elsewhere).69 It may be useful for the developers of the HTR platforms hosting such editions to consider digital preservation aspects—for

example, those set out in the Endings Project’s “Endings Principles for Digital Longevity”—and to produce an Ending Principles–compliant export format.70

The RIDE review criteria prioritize the user viewpoint; they propose that we evaluate the relative trustworthiness of editions and that we assess their scholarly

quality (in an act that is itself one of peer review). It should be noted that read&search is a form of self-publishing; there is no peer review needed before editions appear

on this platform, and publishing a digital edition in this manner is therefore limited to—and may privilege—those who can draw upon resources to access the

technology and have texts already digitized in the first instance. This has always been the case for digital scholarly editions, however. Many project leaders are reluctant

to discuss resourcing,71 and there has been very little consideration of the peer review before publication or evaluation after online publication of projects. That said,

many digital editions would have gone through rounds of user testing. It is not clear that there is currently much to test with read&search because of the standardized

functionality of its early release.

Discussion: On Automation and Digital Editions

At the time of initially writing this piece (mid-2022), read&search was the only platform automating the process of creating a digital edition (and it has since morphed

into Transkribus Sites72 by time of publication in 2024). However, other platforms are sure to follow—particularly if publishers see that this can be monetized. The

read&search tool is an emerging type of digital edition, one that is produced directly from both the inputs and outputs of Handwritten Text Recognition, without the

need for further processing, data transformation, or design and hosting. Taken together, they will eventually allow critical components to be added to this basic

functionality. The development of these platforms is deserving of careful consideration regarding access and opportunities, enabling a wider community to create

digital editions with relative ease, especially as the functionalities of automated editions develop.

HTR injects efficiencies, for both transcription and the development of presentational digital editions, with automated tools such as read&search. However, as

with many machine-learning technologies, its rollout will change procedures, ownership, and power dynamics, disrupting established processes and economies, and

employment and skills development.73 Although choices regarding the design and implementation of standardized editions narrow in standardized interfaces, so do

editorial opportunities to engage in the infrastructure of the digital scholarly edition, both of which will limit scholars’ ability to develop the technical skill sets needed

to suggest interventions and improvements. We should view these matters with care to ensure the next generation of paleographers, digital humanists, scholarly editors,

and librarians enjoy opportunities to develop the crucial skill sets needed to work alongside and with near-automated platforms, while also ensuring that the developers

of tools and platforms can be informed by scholarly expertise and practice. It is possible to envisage a future of supervised machine learning that can aid in the editing of

digital editions as well as their creation, assisting scholarly editors in their task, and expanding their purviews and the volume and scale of what they can achieve.

A new “dialectic” needs to be acknowledged, between documents, editors, and artificial intelligence, if we are to make the most of the potentials and useful

affordances of machine learning and related infrastructures for cultural heritage. Additionally, if we can save time in transcription and generation of digital editions,

how else can we use our thought cycles to drive forward the use and understanding of historic and literary manuscript material in the digital space? How can we best

use this supportive technology to democratize and increase the diversity of archival voices that are foregrounded in the building of digital editions? How will the

facilitated creation of digital editions through automated processes affect the scale and range of digital editions available, and our access to, understanding of, and

pedagogical approaches to the past?



Conclusion

The read&search tool demonstrates the feasibility of a presentational online scholarly digital edition of text, that is, one that is generated directly and automatically

from uploaded images of texts and their HTR transcription. The tool falls short of the functionalities that would enable it to be considered as a full critical scholarly

edition. In addition, the variety of technical features does not also allow for the act of scholarly editing—and the intellectual labor needed to gather witnesses, align

texts, and prepare a critical apparatus. However, we are at an early stage of this type of tool’s development and testing, and read&search can be thought of as a proof of

concept demonstrating that the seamless technical integration of HTR to online publishing has now been accomplished. This fundamental achievement presents

ramifications for the scholarly editing community that textual scholars must consider in order to understand the epistemic affordances of this developing technology at

the juncture of machine learning and online technologies.

Automated editions are now available to a broad constituency, removing procedural barriers regarding transcription, formatting, and hosting of digital editions

(although to date, editors can only utilize this opportunity if they can afford to use commercial services). As these technologies and platforms mature, opportunities

will arise for the formation of many more online editions than before; they will expand the range of voices that are chosen, affording the editing and exegetical attention

necessary, in the preparation of scholarly digital editions. Automated digital editions will continue to evolve, hopefully with the input of the scholarly community.

The affordances and characteristics of critical editions will be best embedded into them with continued dialogue, experimentation, and testing of these features and

functions by scholarly editors and their audiences.

Image-based web services linked to mass digitization and automated HTR transcription disrupt the labor and pipelines contained within the creation of online

editions. As with many applications of machine learning in the scholarly sphere, finding where this technology can save on labor, in order to allow human activities to

concentrate on the parts of the process that are unlikely or unable to be automated, should allow richer and more expansive intellectual activity, and increase the

multiplicity of digital editions created by the individuals and institutions. By trialling, critiquing, engaging with, and developing these novel pipelines, the scholarly

editing community has much to contribute to the development of machine-learning-related tools that can automate the publishing of images of historical documents

and their related texts.
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