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Abstract
Transitioning from research proposal to project management in Automatic Text Rec-
ognition (ATR) for cultural heritage text collections demands meticulous planning, 
realistic budgeting, and efficient team coordination. Insights from the Transkribus 
User Conference 2024 offer a roadmap for success, emphasising clear objectives, 
ethical considerations, and practical outcomes. Effective budgeting should include 
digitization, software, staffing, and long-term storage, while a comprehensive Data 
Management Plan (DMP) ensures efficient data handling. Key project management 
tasks include team formation, workflow documentation, and document layout opti-
mization. High-quality training and validation data in ATR require clear guidelines, 
iterative testing, and agreed licensing. Crowdsourcing can enhance ATR projects, 
and sharing models and datasets through platforms like Transkribus Sites promotes 
collaboration and visibility.
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1 � Foreword

While a foreword is uncommon in academic articles, we find it necessary to 
contextualise this work within our lived experiences. The true value of culture 
to society often becomes evident only when it is inaccessible. Current political 
developments and financial constraints, including (looming) budget cuts, pose 
significant challenges to those in academia and the GLAM sector (Galleries, 
Libraries, Archives, and Museums). These difficulties are particularly apparent in 
the research funding application process, where the field’s challenges are acutely 
felt.

This paper does not aim to provide evidence of success or a formula for achiev-
ing it. Instead, it synthesises its contributors’collective knowledge and experi-
ences, many of whom have faced repeated rejections of grant applications and 
research proposals. These experiences require reflection, resilience, and, as some 
have admitted, occasional indulgence in (Swiss) chocolate. We empathise with 
others encountering similar challenges.

Despite these setbacks, the knowledge gained, and research conducted during 
the preparation of grant proposals is not wasted. Much of this work can be repur-
posed for future proposals or integrated into ongoing workflows. Reviewers may 
not always recognize the long-term value of technical innovations. For example, 
one author received a review questioning the necessity of Automatic Text Rec-
ognition, suggesting it was feasible to analyse approximately 200,000 documents 
manually. While such feedback can be discouraging, perseverance is crucial as 
the value of innovations may be better appreciated by future reviewers.

2  Introduction

This article synthesises shared insights on transitioning from research proposals 
to effective project management for automated transcription of historical text col-
lections using AI-driven text recognition models. It offers a comprehensive road-
map for researchers and project managers planning projects that utilise Automatic 
Text Recognition (ATR) tools for historical and cultural heritage corpora.

Research projects, especially those involving extensive digitization and tran-
scription, demand meticulous planning and management. Effective data manage-
ment is essential for handling and preserving large ATR datasets, while good 
project management ensures coordinated teams and well-defined workflows for 
processing text collections in ATR software such as Transkribus. Maintaining 
high-quality, consistent training data and transcription output is vital, as is the 
potential use of crowdsourcing for ATR and Named Entity Recognition (NER). 
Ultimately, integrating digitised materials into mainstream workflows and sharing 
ATR models enhances the availability and impact of the project’s outputs.

A key theme highlighted throughout the Transkribus User Conference 2024 
was the collaborative nature of research and project management. Speakers 
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emphasised the importance of leveraging collective knowledge and the value of 
engaging volunteers in preserving cultural heritage. This collaborative approach 
not only enhances the quality of individual projects but also contributes to the 
broader research community and society at large. The themes which emerged 
from our discussion include Procedures, Collaboration, Documentation and 
Transparency, High efficiency and quality outputs, and teamwork.

3 � Workshop and collaborative writing process

On 15 February 2024, around 60 enthusiastic participants attended a vibrant work-
shop. Participants documented their diverse perspectives and insights using a Padlet 
(Padlet 2024), facilitating comprehensive note-taking. These notes were later syn-
thesised through a Research-in-Action methodology, fostering an iterative and col-
laborative process of understanding and organising information (McDermott et al., 
2008). This approach involved active engagement with relevant literature and field 
experiences, ongoing reflection on findings, and continuous analysis refinement to 
ensure accuracy and relevance. All contributions have been anonymized.

Subsequently, the co-writing process commenced, employing writing sprints by 
multiple first authors to maintain focus and momentum. These intensive sessions, 
interspersed with feedback and discussion, facilitated the rapid development of the 
article. Employing community editing, we invited contributions from all workshop 
participants to ensure the final document accurately reflected the collective knowl-
edge and perspectives. This collaborative approach enriched the content and fostered 
inclusivity, ownership, and engagement, underscoring the value of shared effort and 
mutual support in achieving a common goal (Blau & Caspi, 2009; Connelly, 2023). 
Figure 1 illustrates/shows the themes discussed in the paper.

4 � Project idea

Successful ATR projects begin with a clear objective, often identified by pinpoint-
ing research gaps where tools like Transkribus can be applied (Colutto et al., 2019; 
Muehlberger et  al., 2019). Technological advancements have made ATR vital for 
improving the accessibility of cultural and historical documents, thereby support-
ing heritage management. For example, ATR can address legibility issues in archi-
val materials with unique fonts or handwriting. Hence, identifying collections that 
would benefit from ATR research is essential.

Initially, researchers must define their project goals. It is essential to differentiate 
between projects focused solely on digitization and those where digitization facili-
tates datafication for advanced analysis. In the former, resources can be dedicated to 
transcription and training data for the ATR system. In the latter, careful allocation of 
time and resources is necessary to support subsequent analyses. Long-term objec-
tives may include creating a digital edition, preserving endangered records, enabling 
large-scale text mining, or addressing research questions that require a machine-
readable corpus.
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Assessing the suitability of ATR tools is critical and should align with the pro-
ject’s scope and objectives. Researchers must match their goals with the capabili-
ties of the platforms and available technical support. For instance, projects that 
primarily utilise ATR outputs may favour platforms with graphical user interfaces 
like Transkribus, while those needing customisation might choose open-source 
options such as eScriptorium. Projects focused on development may opt to imple-
ment their own Optical Character Recognition or Handwritten Text Recogni-
tion tools, including, but not limited to, Kraken, Teklia, Loghi, tranSkriptorium, 
Calamari, Tesseract, OCR4all, ABBYY FineReader, and Calfa HTR. Although 
many of these tools are open-source and free to download, there may be addi-
tional costs for programming, server maintenance, and ongoing support (Nockels 
et al., 2024).

Envisioning the project’s outcomes is crucial for developing a focused strategy. 
Given the workshop’s focus, this paper will specifically address the use of Tran-
skribus for transcription projects, rather than bespoke ATR tools.

Fig. 1   Main themes for ATR-projects of historical texts as discussed in this paper (created with canva)
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5 � Project elements and planning

Developing a comprehensive project plan and a compelling proposal is crucial 
for securing approval and support from academic departments, collaborators, or 
grant agencies and for successful project execution. Effective planning involves 
clearly defining the project’s scope, pipeline, and expected outcomes.

5.1 � Establishing a workflow

A well-defined workflow is essential for managing project complexities. It should 
cover all stages, from digitization to final transcription, metadata management, 
and publication. Documenting each step in detail is crucial to ensure team famili-
arity with the pipeline and adherence to tools and standards. The workflow should 
be continuously reviewed and refined based on feedback, with regular updates to 
documentation. This promotes transparency, consistency, and effective collabora-
tion. Key workflow steps include preparation, digitization, cataloguing, metadata 
creation, and transcription scheme development.

5.1.1 � Document preparation

When digitising fragile or deteriorated documents, an initial preparation and sta-
bilisation stage following institutional standards may be required, this includes 
archival preservation techniques such as cleaning, repairing physical damage, 
and stabilising materials to prevent further deterioration. These measures ensure 
documents are in optimal condition for subsequent tasks like cataloguing, digiti-
zation, and storage. While this stage is vital for maintaining document integrity, 
it may not be necessary for all projects. Researchers working with pre-digitised 
collections or scanning documents from archives typically do not need to perform 
these preservation tasks.

5.1.2 � Document digitization

Scanning and imaging should use high-quality equipment to ensure optimal resolu-
tion for accurate ATR transcription. For Transkribus, the Transkribus ScanTent is 
recommended for capturing high-quality, preferably high-resolution photos with a 
smartphone or tablet (Terras, 2022a). In large-scale projects, it is important to dis-
tinguish between master files, which should be high-resolution and uncompressed 
for long-term storage, and ATR-optimised files, which can be lower resolution for 
faster processing. Smaller research groups may opt for lower-resolution files to bal-
ance quality and processing efficiency based on their project needs and budget.

Preprocessing  When required, image enhancement techniques should be applied 
to optimise material legibility and augment transcription accuracy. These may 



	 C. A. Romein et al.

encompass binarization, deskewing, and other refinement methods, thereby ensuring 
optimal input quality for ATR systems.

5.1.3 � Cataloguing and metadata creation

Depending on the type of project and the documents involved, this stage might occur 
before or after the digitization/scanning of the documents.

Cataloguing  Essential for substantial archival projects, cataloguing should utilise 
appropriate software (e.g., AtoM, Omeka) and adhere to international standards such 
as ISAD(G) and other International Council on Archives (ICA) descriptive stand-
ards (ISAAR​(CPF), ISDF, ISDIAH). This approach ensures consistency, accessibil-
ity, and interoperability of archival descriptions, facilitating efficient organisation 
and retrieval of records.

Metadata creation  Whether for institutional cataloguing purposes or small-scale 
document management on personal devices, a comprehensive metadata schema 
should be developed to capture essential information about each document, such as 
title, author, date, language, and source. This schema should be based on widely 
recognized metadata standards like the Dublin Core or MARC​. Some metadata can 
be created within the Transkribus user interface, allowing for streamlined data entry 
and management (see Fig. 2). Alternatively, Microsoft Excel sheets may be utilised 
for smaller projects to create and maintain metadata records. Ensuring consistency 
and adherence to one of the aforementioned metadata standards is crucial for main-
taining the quality and usability of the metadata.

5.1.4 � Transcription scheme preparation

Transcribing historical texts demands astute interpretation and well-defined conven-
tions. The project’s objectives—whether scholarly publication, enhanced accessi-
bility, or research support—should dictate the transcription methodology. Thus, a 
bespoke transcription scheme aligned with these aims is imperative. Romein et al., 
(2023: p. 3) stated, ‘Two frequently used approaches are diplomatic and semi-dip-
lomatic transcriptions.’ While diplomatic transcriptions might be easier to merge 
into larger models, it may not be in a project’s interest (or budget) to spend many 
additional hours to create these. Transcription schemes should align with project 
goals—and not necessarily the goals of potential future/other projects. For facsimile 
publication, detailed representation is crucial, capturing elements like typos, strike-
throughs, abbreviations, and marginalia. This may require special characters and 
keyboards (Romein et al., 2023). Accurate palaeographic ground truth production is 
essential, particularly for early modern and medieval documents with varied scripts 
(see Fig. 3 and Fig. 4).

Conversely, projects prioritising accessibility may adopt less stringent schemes, 
potentially normalising words and abbreviations. Regardless of the objective, it is 
advisable to consult peers’work and adapt existing schemes to project-specific needs.
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Establishing, documenting, and disseminating transcription conventions at the 
project’s outset is paramount. Given the iterative nature of such endeavours, early 
evaluation of initial outputs is crucial to ensure alignment with project objectives. 
This could be done by testing out existing models and refining them or by build-
ing one’s own model. Regular assessment maintains transcription quality and 
consistency. Effective management of these complexities necessitates consistent 
workflow supervision, a topic revisited in Sect.  7 regarding adherence to tran-
scription schemes and ensuring consistent ATR output.

Fig. 2   Transkribus document metadata visual. Screenshot taken on 22.05.2025
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Fig. 3   Diplomatic transcription of p.16 from Ḳehal Ḳodesh Ashkenazim (Amsterdam, Netherlands), (1772).  
https://​www.​hebre​wbooks.​org/​46840 

Fig. 4   Detail of Ground Truth transcription from folio 10r, Pirro Ligorio, Delle Antichità, Vol.15 Lib.
XVII: Enciclopedia del mondo antico (R). Archivio di stato, Turin (Italy)

https://www.hebrewbooks.org/46840
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5.2 � Team and roles

Establishing a well-defined team structure with clear roles is crucial in project plan-
ning. Determine the required number of team members and volunteers, identifying 
necessary skills for each role.1 The CRediT (CRediT 2022) taxonomy can effectively 
delineate responsibilities, enhancing collaboration and data sharing by attributing 
specific contributions (Allen et  al., 2014: 312). This approach clarifies individual 
tasks, their alignment with project objectives, and mitigates potential authorship 
disputes.

Team composition is contingent on project type, budget, and anticipated out-
comes. Larger institutional projects may require specialists in Digital Humanities, 
digitization, palaeography, and volunteer management. Training team members 
in ATR tools and, if needed, hiring experts like language specialists or palaeog-
raphers is crucial. Regular workshops,2 webinars, and meetings should be held to 
foster (remote) collaboration and keep the team updated on technological advance-
ments. These practices ensure inclusive participation and support, especially for 
newcomers.

5.3 � Grant writing

Ensuring that the selected grant aligns with the project’s objectives, whether for dig-
itization or research, is essential. Beyond this fundamental requirement, clear com-
munication and realistic expectations for your topic are crucial for persuading com-
mittees and external reviewers.

A strong proposal should clearly define the project’s problem, providing context 
and demonstrating its relevance. It should outline the approach and methodology, 
detailing the steps, tools, and processes that will be employed. Expected outputs, 
such as digitised texts, searchable databases, or enhanced accessibility of histori-
cal data, should be specified to illustrate the tangible outcomes. Additionally, the 
proposal should describe the envisaged solutions and benefits, addressing poten-
tial challenges and highlighting how the project might advance current practices. 
Finally, a realistic budget is crucial, with a detailed explanation of the project’s costs 
that reflects a comprehensive understanding of the overall organisational process.

It is crucial to thoroughly plan the workflow before beginning to write the pro-
posal. The Pareto principle applies here: around 80% of the effort should be devoted 
to preparation, including thinking, discussing, and refining the proposal, while only 
about 20% is spent on the actual writing. When describing the project to collabora-
tors, team members, or for grant applications, use clear and concise language with 
a strategic structure. Start each paragraph with a summary sentence and ensure 
that the first paragraph of each section encapsulates the main points for clarity and 
coherence. Highlight the project’s potential impact by addressing unexplored issues 

1  For a more detailed discussion on crowdsourcing, see below.
2  An onboarding session is included in a Transkribus Organisation plan. A Transkribus online 
beginners’workshop or a dedicated Transkribus workshop can be purchased s. Free introductory webi-
nars are frequently offered and can be found at https://​www.​trans​kribus.​org/​events.

https://www.transkribus.org/events
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and advancing existing methods. Define 3–5 clear goals and expected outcomes, 
focusing on quality over quantity.

Your grant proposal can benefit from addressing three specific elements that 
might not fit neatly under the standard proposal headers but are important to include: 
ethical considerations, estimated costs specific to ATR projects, and the potential 
gains of an ATR project. These themes will be discussed below.

5.3.1 � Ethical considerations

Ethical considerations are crucial in both project planning and grant application 
stages, particularly regarding document handling protocols and respecting personal 
rights. A strong proposal outlines the project’s goals and impact and addresses how 
it will contribute to the field and improve the accessibility and understanding of 
historical data. Ethical considerations can be divided into two key themes: FAIR/
CARE principles and environmental costs.

From an ethical standpoint, it is important to account for the roles of creators, 
curators, and descendants of the materials involved. This is especially significant 
when dealing with historical materials originating from colonial contexts. In such 
cases, it is vital to consider the history of a document, including how it became part 
of an institution, and to critically assess the implications of making these materials 
publicly accessible as data. This includes acknowledging the perspectives and prac-
tices of non-Western communities, which may have different concepts of ownership 
and respect for historical documents.

Given these ethical complexities, it is essential to go beyond the widely recognized 
FAIR (Findable, Accessible, Interoperable, and Reusable) principles by also incorpo-
rating the CARE (Collective Benefit, Authority to Control, Responsibility, and Eth-
ics) principles proposed by the Global Indigenous Data Alliance (Wilkinson et al., 
2016; Carroll et al., 2020; ‘CARE Principles of Indigenous Data Governance’, 2022). 
The CARE principles emphasise the collective benefits of data production and shar-
ing, while advocating for communities’rights to maintain authority over their data. 
While not yet as widely adopted as the FAIR principles, CARE principles introduce a 
crucial ethical dimension to data management, urging all involved to act responsibly 
and respectfully towards the communities whose data is used (Carroll et al., 2020).

Environmental considerations of using ATR technology include the potential 
impact of training and running machine learning models (Nockels et  al., 2024). 
To minimise these costs, it is advisable to first explore existing models that can be 
customised for your needs, rather than developing new models from scratch. A key 
strategy is to avoid frequent retraining of models each time a small amount of new 
Ground Truth (GT) data is generated, as this can significantly increase carbon emis-
sions. Where possible, training should be scheduled during periods of lower car-
bon-intensive energy use. Furthermore, the choice between models, such as Pylaia 
and TrOCR, should consider their differing environmental footprints. Adopting 
genuinely sustainable practices requires more than superficial compliance (DHCC, 
2024); it involves an awareness of the ecological impact of model selection and 
usage. Collaboration is also crucial, as sharing models efficiently can reduce the 
overall need for model training and further lessen the environmental burden.
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5.3.2 � Budgeting: ATR‑cost estimations

ATR projects are costly and demand substantial budgets, particularly when covering 
all phases from digitization to publication. It is crucial to conduct realistic tests with 
the material during the planning stage to ensure cost estimates are based on practical 
experience rather than overly optimistic projections. Hence, co-authors mention that 
they first test existing models on a subset and identify accuracy, errors, and issues. 
This practice allows for estimating how much labour will go into the process: both 
timewise and money-wise.

For accurate cost estimates, consider key areas such as image capture, Transkri-
bus usage, workforce, optional crowdsourcing, and other essential resources. Addi-
tionally, organisational budgeting should include expenses for publishing and long-
term storage, which may extend over 5, 10, or more years.

Cost estimations:

•	 Digitization: Account for both the quality and quantity of materials to be digit-
ised, image capture equipment, and future resource needs, such as hardware.

•	 Using ATR-software: Include costs for the software, particularly any advanced 
features required. Also, consider expenses for other ATR approaches and provid-
ers, including staffing for programming and maintenance. If there are legal con-
straints on processing certain files (e.g. sensitive documents), consider solutions 
that can be used at local servers for example.

•	 Staffing: Estimate labour costs for transcription, validation, and correcting ATR 
outputs. This should include both paid staff and, if applicable, compensated or 
thanked volunteers.

•	 Crowdsourcing: If applicable, budget for engaging and managing a crowd-
sourced workforce.

•	 Other Resources: Include costs for additional essential resources, such as soft-
ware tools, equipment, or specialised services.

•	 Publishing: Consider optional costs for publishing results to make resources 
widely accessible.

•	 Storage: Plan for long-term storage costs, covering periods of 5, 10, or more 
years. This could include visible results and separate storage of Ground Truth 
Data for future reuse.

•	 Outreach and visibility: Budget for at least one event—whether small or large, 
public or scholarly—to promote the project, foster collaboration, and enhance 
research visibility.

5.3.3 � Gains of ATR‑projects

While costs are an important consideration, the gains from ATR projects should not 
be overlooked. Human-led transcription is traditionally labour-intensive, with expe-
rienced paleographers achieving a maximum output of about 5 pages per hour. In 
contrast, advanced ATR models can significantly enhance efficiency. For instance, 
a robust Pylaia model can process a page every 20–30 s, whereas a TrOCR model 
typically takes 35 s.
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ATR projects offer several significant benefits beyond their costs. One major 
advantage is preservation, as digitization protects original sources from physi-
cal handling and deterioration. Enhanced ATR models also improve efficiency by 
drastically reducing transcription time, which boosts productivity and enables the 
processing of larger datasets more rapidly. Moreover, digitised and transcribed texts 
become searchable, greatly enhancing their utility for researchers and users com-
pared to manually reading through originals.

Additionally, transcriptions make texts reusable for various purposes, such as 
NER, and making sources and models openly accessible provides substantial ben-
efits to the community and academic fields. This open access democratises informa-
tion and supports a wide range of scholarly and public interests (Leonelli, 2023). 
Publishing GT data sets and models further reduces the time and resources required 
for similar projects, potentially decreasing the need for transcription and enabling 
the development of more robust models. This approach also helps lower the environ-
mental impact of server capacity usage.

In conclusion, while crafting a comprehensive and realistic budget for an ATR 
project is essential, it is equally important to emphasise the substantial benefits 
and efficiencies these projects offer. By enhancing data availability, searchability, 
and transcription efficiency, ATR projects are crucial in advancing knowledge and 
improving access to historical data.

5.4 � ATR‑methodologies: techniques, engines, and platform

Addressing technical issues is vital in project formulation and proposal detailing. A 
clear grasp of training methodologies, validation procedures, and Character Error 
Rate (CER) metrics is essential for setting realistic expectations and demonstrating 
the capabilities and potential of the ATR methodologies used.

Using advanced features of Transkribus eXpert, such as page sample selection 
and comparison of test sets, enhances testing robustness and provides a clearer view 
of the model’s performance.3 Conducting preliminary tests, such as evaluating pub-
lic models against manual transcriptions or training a small model, helps identify 
potential issues and areas for improvement early in the project.

Showcasing’low-quality’recognition results from existing models can highlight 
the need for the proposed model. However, set realistic expectations for the new 
model’s performance and avoid over-promising. Depending on project goals, less-
than-perfect transcriptions might be sufficient. Clearly define acceptable accuracy 
levels and CER standards.

Including case studies of successful applications and lessons learned adds value 
to the proposal. Use practical examples and avoid excessive technical jargon. For 
instance, replace’We trained ATR models using the CER metric’with’We used 
ATR software to train the system on old manuscripts and measured its accuracy 
using CER (Character Error Rate), a standard metric for evaluating transcription 

3  Several are expected to be included into the App in the future.
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quality.’Clear, straightforward language aids reviewers’understanding of the meth-
odology and its impact.

Advanced features like sample selection and comparison of test sets in case stud-
ies showcase a sophisticated ATR approach. Meticulous documentation and clear 
communication of these processes enhance credibility, demonstrate expertise, and 
contribute valuable insights to the research community.

6 � Project approval and next steps

This section will explore project implementation, covering tasks such as drafting a 
management plan, conducting layout recognition, performing text recognition, and 
evaluating performance.

6.1 � Data management plan: ensuring effective data handling and preservation

A comprehensive Data Management Plan (DMP) is vital for successfully execut-
ing any ATR project. The DMP outlines data collection, management, sharing, 
and preservation strategies, ensuring that all aspects of data handling are meticu-
lously planned, executed, and documented. For data collection, it is necessary to 
describe the type of data that will be collected, including both the input and output 
data produced by the project. Mentioning the tools and methods used for data cre-
ation and supplying details on the expected size and format of the data, is essen-
tial for understanding the scope and scale of the data management requirements. 
Again, one should consider environmental factors when devising a DMP (DHCC 
Information 2022). A DMP is designed to be a dynamic document, allowing for 
detailed information to be added or refined through updates as the project devel-
ops and when major changes occur. Consequently, DMPs should clearly indicate 
their version number and include an update schedule. At a minimum, the Euro-
pean Research Council advises that the DMP should be revised during the peri-
odic evaluation or assessment of the project (Data Management—H2020 Online 
Manual, 2024).

The DMP should specify data access protocols, including authorised users, tim-
ing, and locations. To ensure transparent and secure practices, it should delineate 
data-sharing methodologies and address openness limitations, such as anonymising 
sensitive information or redacting names. Comprehensive metadata and lucid expla-
nations are essential to render the data intelligible and accessible to a wider audi-
ence (DCC (2024); DCC (2024); LIBER Europe (2024)).

Explicit policies must delineate data reuse and redistribution, addressing permis-
sion constraints and anticipated applications. Creative Commons licences effec-
tively communicate usage terms, fostering ethical data utilisation whilst maximising 
research impact.

Designating individuals responsible for the data (data stewards) and specifying 
preservation durations is advisable. Detailing archival locations and long-term strate-
gies ensures data integrity and accessibility, safeguarding research outputs’longevity 
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and relevance. Addressing these aspects in the DMP ensures meticulous data han-
dling, supports immediate project requirements and long-term research objectives, 
and enhances the ATR project’s success and sustainability.

6.2 � Project management

Project management orchestrates the strategic planning, coordination, and execution 
of activities and resources to achieve specified objectives within defined temporal 
and material constraints (Cremer et al., 2024).

6.2.1 � Ensuring high‑quality and consistent transcription output

Having established the necessity of selecting a project-specific transcription 
scheme—whether for digital editions, collection accessibility, or research pur-
poses—we now focus on maintaining transcription quality for ATR projects. This 
necessitates ongoing evaluation of conventions and adherence to best practices 
throughout the project lifecycle. The iterative process encompasses key project man-
agement steps:

Training and testing  Implement iterative transcription and model training trials to 
identify challenges and refine the scheme. This ongoing process ensures continuous 
alignment with project objectives and enhances accuracy.

Element tracking  Maintain a project spreadsheet documenting novel codicologi-
cal features, punctuation, abbreviations, and unique elements. Codify these in team 
meetings to evolve the transcription scheme systematically.

Consistency  Ensure uniformity when integrating existing transcriptions or ATR 
models by aligning conventions across ground truth and output.

Volunteer quality control  Implement a multi-tiered approach for volunteer 
contributions:

1.	 Double-checking or comparing independent transcriptions.
2.	 Assigning distinct transcription and proofreading roles.
3.	 Expert validation of outputs to meet quality standards.

6.2.2 � Version control

After uploading documents to Transkribus, utilizing the app’s version control fea-
tures to monitor changes throughout the project is helpful. Regularly updating the 
status of each page and document ensures transparency and consistency within 
the team as it becomes clear whether a page is new, in progress, done, final or 
ground truth (see Fig. 5). Depending on agreements within your team, one would 
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be able to assume that those pages that are new—and thus untouched—require 
some work, while those that are with a final or ground truth status concern fin-
ished work.

Another sort of version control, or at least it could be regarded as such, is the 
version history, which saves earlier versions of work on a particular page (see 
Fig. 6). If something goes wrong with your present version, you can always return 
to a previous version.

Fig. 5   Transcription text status control in Transkribus web application. India Office Records 
IOR/R/15/1/36, ff 50–51 via Qatar Digital Library

Fig. 6   Version control of p.24, K ̣ehal K ̣odesh Ashkenazim (Amsterdam, Netherlands). (1711). 
 bi-defus uve-vet shel Anshel ben Eliʿezer Ḥazan. 

bi-defus uve-vet shel Anshel ben Eliʿezer Ḥazan. https://​mss.​huc.​edu/​portf​olio/​rbr-o-​128/

https://mss.huc.edu/portfolio/rbr-o-128/
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6.2.3 � Layout analysis

In ATR projects, layout recognition is as critical as text recognition. Moreover, 
within documents with a more complex layout, layout analysis errors can signifi-
cantly degrade text recognition accuracy in the processing chain. Consider develop-
ing a baseline or field model tailored to the document layout to streamline training 
and enhance efficiency. While existing models may handle basic layouts, complex 
structures like tables, multi-columns, or embedded images often require further 
training or fine-tuning. Accurate layout recognition is helpful for the precise inter-
pretation of these elements.

Optimising document layout is crucial for efficient post-processing and long-term 
usability. A well-structured layout enhances transcription and data management and 
ensures future accessibility by aligning with the FAIR principles: Findable, Acces-
sible, Interoperable, and Reusable (Wilkinson et al., 2016). A structured layout rec-
ognition simplifies the subsequent data handling process. Structural tags, such as 
tagging text regions or fields, facilitate navigation and processing, especially when 
using multiple models for transcription. Key elements include clear headings, con-
sistent formatting, and logical content organisation such as standardised formats 
that were used for e.g. letters or formal documents. A streamlined layout reduces 
the time and effort needed for post-processing, enhancing overall project efficiency. 
When designing document layouts, it is essential to consider the needs of future 
users by adhering to the FAIR principles. Organising documents according to these 
principles ensures their value and accessibility beyond the project’s completion. 
This involves implementing precise metadata, standardised formats, and comprehen-
sive documentation, thereby enhancing the longevity and utility of the data.

A fundamental principle of document management is purposeful organisation: 
each element should serve a clear function and be logically arranged. This approach 
results in an intuitive and functional layout, benefiting both immediate transcription 
tasks and future research. Optimising document layout is crucial in ATR projects, as 
it facilitates post-processing and supports long-term data availability. By prioritising 
a structured and efficient workflow, projects can achieve their immediate goals while 
ensuring data remains accessible for future use.

6.2.4 � Utilising and improving existing models in ATR projects

In ATR projects, choosing between using, fine-tuning, or training models from 
scratch is pivotal to the project’s efficiency, accuracy, and scope. Pre-trained ATR 
models offer a strong foundation, having been trained on extensive datasets, and are 
ideal when the models align well with the document types and when the goal is to 
achieve reasonable accuracy quickly without extensive initial training.

Fine-tuning adjusts an existing public model to meet project requirements better, 
enhancing its ability to handle document-specific nuances. This approach is ideal 
when the base model is generally suitable but needs refinement for slight varia-
tions in text types or layouts, aiming to improve performance on distinct document 
characteristics.
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Training an ATR model from scratch, though labour and time-intensive, provides 
the highest level of customisation. This approach is essential when existing models 
fail to meet the project’s unique demands, such as rare scripts or highly specialised 
document types. It is particularly valuable when there is access to a substantial data-
set, such as 10,000 words, and when the project requires specific recognition capa-
bilities that fine-tuning cannot address.

Leveraging existing resources and networks can greatly enhance a project by 
facilitating the reuse of GT data and fostering collaboration. Collaborating with col-
leagues who have previously generated GT data, such as for printed editions, saves 
time and ensures consistency and reliability in training data. This involves identify-
ing and accessing relevant datasets or transcriptions from these sources and integrat-
ing them into the training and validation processes. By strategically utilising these 
resources, one can optimise the efficiency and effectiveness of the ATR project. 
Whether using, fine-tuning, or training models, it is crucial to consider the docu-
ment’s specific requirements and available resources to achieve the best outcomes.

6.2.5 � Creating and recycling training data for ATR model generation

Recycling training data  A methodical approach is crucial when developing train-
ing and validation data for an ATR project. Rather than rushing into transcription, 
thorough preparation—including identifying potential challenges and familiarising 
oneself with source materials—ensures more effective project execution. Key con-
siderations may include text orientation, language, and document structure. This 
foundational knowledge facilitates navigation of transcription complexities. Moreo-
ver, identifying potential remote colleagues to leverage their expertise and resources 
can prove invaluable.

To maximise efficiency, prioritise recycling existing materials and transcriptions 
where feasible. While reusing related datasets can save time, aligning them with the 
project’s agreed transcription scheme is crucial for consistency. The optimal size of 
training data should be determined based on the ATR platform, research material 
characteristics (e.g. languages, number of hands, image quality, page layout com-
plexity), and project goals. Transkribus’s recommended initial training set is approx-
imately 30 pages or 10,000 words, depending on quality and complexity (Reshef & 
Gutschow, 2024). This benchmark establishes a solid foundation for model training.

ATR model generation  Developing a detailed work plan is necessary for efficient 
training data creation and model generation. Pair work, with one transcribing and 
the other checking, enhances accuracy and speed. Test interim models using 5,000–
7,000 word datasets and use these to refine new transcriptions. This iterative process 
helps identify and address issues early, improving overall model quality. If available, 
utilise a strong base model as the foundation for training efforts. This can signifi-
cantly enhance transcription efficiency and speed when producing the initial training 
data.
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Consider whether the goal is a highly specific model for particular document 
types or a generalised model for various typefaces and text sorts (e.g. legal, reli-
gious, or theatre texts). Specific models offer precision for certain documents, while 
generalised models require more initial effort but provide broader applicability.

Document any limitations encountered during model development, such as lim-
ited vocabulary or uniform document layout. Keep a detailed record of these limi-
tations and strategies used to overcome them, as well as recurring letter or word 
identification errors. Address these systematically to enhance model performance.

This approach develops a resilient, efficient workflow for creating high-quality 
transcription models, optimising resource use and establishing a foundation for 
ongoing improvements and collaboration in the ATR project.

6.2.6 � CER assessment

Error rates are an essential metric in evaluating the accuracy of ATR models. 
CER and Word Error Rate (WER) are commonly used accuracy measurements in 
written and spoken text recognition practices. These indicate what percentage of 
characters or words respectively have been incorrectly recognised and transcribed 
in the text output.

CER measures are currently prioritised in Transkribus, although WER and 
other metrics were previously available in Transkribus eXpert Client (now dep-
recated) (‘5. Computing Accuracy’, n.d.). WER metrics do not account for varia-
tions in word length, and a singular wrongly recognised character will designate 
the entire word as incorrect. As such, CER is a better indicator of model accuracy 
and value (Alvermann, 2019).

Error rates should aim for the lowest percentage possible, though achieving a 
CER of zero is unfeasible (see Fig. 7). Instead, setting a practical threshold for 
CER that balances precision and feasibility is essential. The following detailed 
approach outlines assessing CER and ensuring high-quality ATR output.

Fig. 7   Columns representing public Pylaia- model, the number of words it was trained on, language and 
Character Error Rate within Transkribus
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6.2.7 � Setting realistic CER goals

Defining an acceptable CER is crucial for ATR projects. While a zero CER is unat-
tainable, a range of 2–5% is generally considered excellent (Hodel, 2020; Hodel 
et  al., 2021; Mühlberger et  al., 2014; Muehlberger et  al., 2019). The target CER 
should align with project requirements and the intended use of the ATR output. 
Scholarly editions may demand higher accuracy than projects focused on text analy-
sis or increasing collection access. Document type also influences acceptable CER; 
legal texts, for instance, may require greater precision than literary works. To deter-
mine an appropriate CER threshold, consult with stakeholders such as historians, 
archivists, and end-users. Their input can help balance expectations with practical 
limitations. Additionally, conduct random page testing to identify potential weak-
nesses in the model, particularly in transcribing uncommon characters or complex 
layouts. This comprehensive approach ensures that the CER target effectively guides 
the project towards its specific goals.

Real‑world performance  Evaluate the model’s performance on new documents 
beyond the training and validation sets to assess its ability to generalise. Consider 
output usability alongside CER; even with a low error rate, critical errors like fre-
quent character misinterpretations may necessitate further refinement. This com-
prehensive evaluation ensures the model’s practical effectiveness in real-world 
scenarios.

Iterative improvement  Insights from random page testing can be used to iteratively 
enhance the model, including further training on problematic areas or refining the 
transcription scheme (Reshef & Gutschow, 2024). Documenting these iterations and 
their effects on the CER provides a clear record of progress and facilitates future 
optimisation of workflows.

6.2.8 � Practical steps for CER assessment

Begin by evaluating the CER across the dataset to establish the model’s baseline 
accuracy. Conduct random sampling by selecting a subset of pages for detailed 
review, noting recurring errors and specific challenges. To ensure a comprehensive 
assessment, focus on diverse sections of the dataset that present various challenges, 
such as differing handwriting styles and complex layouts.

Establish a feedback loop, using insights from random and targeted tests to guide 
further model improvements, which may include additional training data, preproc-
essing adjustments, or modifications to the transcription scheme. Implementing 
cross-validation techniques—by splitting the data into subsets and iteratively train-
ing and validating the model—can help ensure improvements are consistent and not 
overfitted to specific data subsets, providing a more reliable estimate of the model’s 
overall performance (James et al., 2021; Kohavi, 1995).

A thorough assessment of an ATR model’s quality should extend beyond error 
rate calculations and include practical, real-world testing. To ensure the transcrip-
tions meet the required quality standards, it is crucial to set realistic error rate 
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targets, understand the intended use of the output, and perform comprehensive ran-
dom page testing. This approach enhances the precision and reliability of the ATR 
model, ensuring that its output is suitable for its intended applications, whether for 
scholarly work, text analysis, or other purposes.

6.2.9 � Leveraging crowdsourcing for ATR and NER

Crowdsourcing can greatly benefit ATR projects by leveraging volunteer contribu-
tions to expand workforce and expertise. Volunteers, or citizen scientists, can sig-
nificantly enhance ATR and NER by contributing to various tasks. A key area is the 
creation of GT data, which is essential for training accurate ATR models. Volun-
teers can manually transcribe handwritten documents to generate high-quality GT 
data, crucial for model training and validation. Additionally, they can assist in qual-
ity control by reviewing and correcting transcriptions, thereby ensuring the accu-
racy and reliability of GT data (Funk & Sayers, 2022; Nilsson-Fernàndez & Dom-
browski, 2022; Terras, 2022a).

After the ATR model processes documents, the output often requires further 
refinement. Volunteers can enhance transcription accuracy by identifying and cor-
recting errors in the ATR output and providing feedback on common mistakes or 
challenging sections, helping to improve model performance. In NER volunteers can 
annotate texts by identifying and categorising entities such as names, locations, and 
dates (Romein et al., 2020; Aguilar & Tannier & Chastang, 2016; Cardellino et al., 
2017; Dozier et al., 2010). They also play a vital role in verifying and validating the 
accuracy of automated entity recognition, ensuring corrections are made as needed 
(Terras, 2022b: 257).

Involving volunteers offers multiple benefits, including an additional review 
layer that helps catch errors and enhance output quality (Kasperowski & Johansson 
& Karsvall, 2024; Ridge, 2016). Their participation expands the project’s capacity, 
enabling more data to be processed and transcribed, thus accelerating the project 
timeline. Moreover, engaging volunteers fosters a sense of community and interest, 
often increasing support for the project.

Effective crowdsourcing relies on strategic recruitment, training, tools, and qual-
ity assurance. Recruiting volunteers with expertise in historical documents or tran-
scription can be facilitated through platforms like Zooniverse (Hanson & Simenstad, 
2018), FromthePage, and VeleHanden.nl.4 Comprehensive training, including tutori-
als, example tasks, and ongoing support, ensures volunteers understand transcrip-
tion and annotation guidelines. Utilising user-friendly tools that simplify transcrip-
tion, correction, and annotation will boost volunteer efficiency. Lastly, implementing 
robust quality assurance processes, such as peer reviews, spot checks, and feedback 
loops, is crucial for maintaining high standards in volunteer contributions.

Involving volunteers requires substantial time investment, ideally with a dedi-
cated team member for management. Volunteers should not be viewed merely as 
free labour but recognised as active contributors. Their contributions should be 

4  It is important to keep in mind that these tools can come with a significant cost, depending on the vol-
ume of the data that needs to be processed and stored.
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valued, and the benefits of participation—such as recognition, access to exclusive 
collections, or joining a community of citizen scholars—should be clearly com-
municated (Owens, 2014; ‘Collective Wisdom—the State of the Art in Crowd-
sourcing in Cultural Heritage’, 2024).

7 � Project outputs

7.1 � Integration of digitalised materials and data into the GLAM‑workflow

Integrating ATR-digitised materials into mainstream workflows is indispensable 
for ensuring accessibility, usability, and longevity of project outputs. Key con-
siderations include implementing a transparent version control system to manage 
data versions effectively. This can be achieved through systematic file naming, 
timestamps, and detailed change logs. Comprehensive documentation for each 
version, outlining changes and their rationale, is also crucial. This approach helps 
users track data evolution and select the most suitable version for their needs.

To enhance the academic value and citation of data, each dataset version 
should be assigned a Persistent Identifier (PID), such as a Digital Object Identi-
fier (DOI) (Romein et  al., 2023: 6). Additionally, detailed metadata—including 
authorship, creation date, changes made, and relevant context—should be pro-
vided to ensure proper attribution and understanding of the data.

Implementing robust backup and redundancy measures is crucial to prevent 
data loss. Regular backups should be conducted, and the adequacy of the cur-
rent system’s backup capabilities must be evaluated. Additionally, consider using 
external storage solutions, such as cloud services, institutional repositories, or 
dedicated preservation platforms, ensuring they are secure and compliant with 
data protection standards.

Effective data preservation strategies are vital for ensuring long-term storage 
and access. This involves choosing file formats that are likely to remain acces-
sible, such as non-proprietary formats like XML or plain text. Additionally, main-
taining multiple copies in various locations—both physical (e.g. external hard 
drives) and cloud-based—is essential for safeguarding against data loss. It is also 
important to establish and document policies for data openness and sharing, bal-
ancing controlled access for sensitive information with promoting open access 
where appropriate.

Effective implementation of data management and preservation strategies 
involves adhering to best practices and guidelines from organisations such as the 
Digital Preservation Coalition or the Open Archival Information System (OAIS). 
Regular audits should be conducted to identify and address potential weaknesses, 
including verifying backups, updating metadata, and reviewing access policies. 
Additionally, providing user training through workshops, tutorials, and detailed 
guides is crucial for ensuring proper access, citation, and use of the data.
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7.2 � Sharing ATR models

Researchers and practitioners in ATR share their models for several reasons. They 
often take pride in their work and want to make it accessible to a broader commu-
nity, thereby enhancing the collective capabilities of others in similar fields. Addi-
tionally, sharing ATR models serves as a form of publication, contributing to the 
researcher’s academic portfolio. This trend is exemplified by publicly available mod-
els on platforms such as Transkribus Public Models.

Sharing models also creates opportunities for collaboration with scholars work-
ing on related projects, leading to significant advancements and innovations. 
Researchers may be motivated by a genuine desire to support the community, offer-
ing resources for those dealing with similar scripts and languages. This altruistic 
approach contributes to a robust body of shared knowledge and tools. Additionally, 
sharing models can be especially valuable when training data cannot be disclosed 
due to privacy concerns.

To share an ATR model, researchers should follow a structured process. First, 
they must notify Transkribus of their intention to make the model public.5  The 
model should ideally be trained on a dataset of around 50,000 words, achieving a 
CER of 7% or lower. For scripts or languages not currently supported by Transkri-
bus, different criteria may apply.

A succinct model description is crucial, elucidating training content, transcription 
conventions, scope and pertinent information for users. A representative image or 
snippet can effectively illustrate the model’s capabilities. Researchers must deter-
mine data visibility, balancing privacy concerns with potential utility. Proper attri-
bution of creators, whether individuals or research groups, is essential for academic 
and professional recognition.

This structured approach facilitates effective dissemination of ATR models 
within scholarly and professional spheres, advancing the field and catalysing further 
research and development in Automatic Text Recognition.

7.3 � Using Transkribus sites

A dedicated website enhances ATR result accessibility and utility. Transkribus Sites 
offers an exemplary platform, featuring advanced search capabilities for efficient 
document and transcription retrieval (see Fig. 8). Its intuitive Content Management 
System (CMS) facilitates implementation and maintenance, accommodating users 
with varied technical proficiencies.

Transkribus Sites also allows integration of multiple ATR outputs on a single 
platform, managing various datasets and transcriptions together. It offers a cost-
effective solution for publishing and maintaining materials. Additional details 
and setup guidance are available in the Transkribus Sites page on the READ-
COOP website, which provides resources to optimise the use of Transkribus Sites 
for ATR projects (‘Transkribus Sites’, 2024).

5  This can be done by emailing them at info@readcoop.eu or through the contact form on their help 
centre webpage.
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In conclusion, Transkribus Sites excels as an ATR results publication platform. 
Its robust search functionality, intuitive CMS, integration capabilities, and cost-
effectiveness render it optimal for open-access transcription project websites. 
This platform augments research visibility and impact, substantially benefiting 
the academic community.

8 � Conclusion

Transitioning from proposal to project management demands careful planning, 
realistic budgeting, and effective team coordination. This comprehensive guide, 
outlining indispensable steps and best practices to ensure the optimisation of pro-
jects, focusses on extensive digitization and transcription projects such as those 
facilitated by Transkribus. The steps and insights mentioned are meant to result 
in well-structured, impactful, and sustainable projects (see Fig. 9).

It is of the utmost importance to begin with a well-defined project idea. 
Researchers must identify research gaps, align project goals with existing tools 

Fig. 8   Search results on Transkribus Sites—with fuzziness
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such as Transkribus, and envision the short and long-term outcomes of the project. 
The crafting of a compelling project proposal is the next critical step. A success-
ful proposal should clearly state the problem, describe the methodology, outline 
the expected solution, and specify the tangible outcomes that may, or may not be 
reached (sometimes technical innovations go faster than expected, or not). In addi-
tion, it is paramount to consider ethical considerations, particularly in document 
handling and data privacy, to gain approval and support.

The technical aspects of ATR methodologies require careful handling. It is funda-
mental to understand the distinctions between training, validation, and test sets and 
to conduct preliminary tests to set realistic expectations and demonstrate the pro-
cess and potential of ATR methodologies. The inclusion of illustrative examples of 
recognition challenges and an emphasis on the necessity for specific models serves 
to enhance the credibility of the proposal. Budgeting is another critical component. 
Cost estimations should be based on practical experience, considering factors such 
as digitization, software costs, staffing, crowdsourcing, publishing, and long-term 
storage. The presentation of the significant gains of ATR projects, such as increased 
efficiency and improved availability, is also equally important. A robust Pylaia 
model, for instance, can significantly enhance transcription efficiency, thereby facili-
tating the management of extensive datasets.

A comprehensive DMP is fundamental to successful project execution. The DMP 
should delineate data collection, management, sharing, and preservation strategies, 
ensuring that all aspects of data handling are meticulously planned. Detailed docu-
mentation and clear explanations facilitate the openness and usability of data by a 

Fig. 9   Project management, or project balancing (Created with Canva)
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broader audience, supporting both immediate project requirements and long-term 
research goals.

Effective project management necessitates establishing a well-defined team with 
clearly delineated roles and responsibilities, training team members, and convening 
regular workshops and meetings. Documenting the transcription scheme, workflow, 
metadata, and version management ensures transparency and consistency. Optimis-
ing document layout to facilitate post-processing and long-term usability adheres to 
the FAIR principles, enhancing the project’s efficiency and future availability.

A systematic approach is required to create high-quality training and validation 
data for ATR projects. Other valuable steps can be recycling existing materials, 
working in pairs or small groups for improved accuracy, and testing interim models 
iteratively. When fine-tuning existing models or training new ones, it is imperative 
to consider the specific needs of the documents and available resources.

Crowdsourcing can significantly enhance ATR projects by affording an additional 
workforce and expertise. Volunteers can create ground-truth data, assist in quality 
control, and participate in NER. Implementing productive recruitment, training, and 
quality assurance procedures is of the utmost importance to fully harness the poten-
tial of volunteer contributions.

Integrating digitalised materials into a mainstream workflow ensures the avail-
ability, usability, and longevity of project outputs. Implementing transparent ver-
sion control, assigning persistent identifiers, providing extensive metadata, and 
establishing solid backup and storage solutions are critical practices. Regular audits 
and user training further support the long-term sustainability of the project. Users 
should adhere to a structured process for sharing models, including descriptions, 
representative images, and the specification of credits for the appropriate attribu-
tion. Transkribus Sites offers a valuable platform for publishing ATR results, com-
bining robust search functionality, a user-friendly content management system, and 
affordability.

9 � Summary

A key takeaway from the Transkribus User Conference 2024 is the importance of 
collaboration and leveraging of collective knowledge. The collaborative approach 
fosters a sense of community, promotes cultural diversity and contributes signifi-
cantly to advancing methodologies and disseminating knowledge (Snyder & Omoto, 
2008; Walcher et al., 2023). The optimal outcomes of such a successful project can 
benefit not only the academia and heritage sector, but society at large. By studying 
and preserving cultural, historical and linguistic knowledge, we can foster a sense 
of identity, enhance community cohesion, promote cross-cultural understanding and 
stimulate collaboration (Alvarez-Espinar, 2023). The objective of this paper is to 
provide a comprehensive guide on navigating the transition from research propos-
als to effective project management in Automatic Text Recognition (ATR) projects, 
with a specific focus on historical text collections. The discussion has highlighted 
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the importance of key themes, including meticulous project planning, realistic budg-
eting, and the essential role of collaboration.

One of the principal conclusions to emerge is that a transparent and well-defined 
project objective is a crucial determinant of success. This necessitates the identifica-
tion of research gaps where ATR can be applied and the assurance that the project’s 
objectives are aligned with the capabilities of the selected platforms. The utilisation 
of tools such as Transkribus has been demonstrated to be of significant benefit in 
these projects, not only due to their advanced transcription capabilities, but also in 
terms of fostering community engagement through the sharing of models and the 
undertaking of collaborative efforts.

It is also imperative to emphasise the significance of generating accurate train-
ing and validation data. The recycling of existing materials, collaboration with 
colleagues, and the utilisation of pre-existing models wherever feasible can facili-
tate the process and enhance efficiency. Furthermore, this emphasises the value of 
crowdsourcing, which has the potential to considerably enhance project capacity by 
harnessing the contributions of volunteers in the creation of ground truth data, qual-
ity control, and named entity recognition tasks.

Effective project management necessitates the maintenance of comprehensive 
documentation at each stage of the process, encompassing aspects such as workflow 
and transcription schemes, data management protocols, and long-term storage strat-
egies. These practices guarantee that the project outputs remain accessible, usable, 
and sustainable, in accordance with principles such as FAIR (Findable, Accessible, 
Interoperable, and Reusable) and CARE (Collective Benefit, Authority to Control, 
Responsibility, and Ethics). Moreover, the implementation of robust version control 
systems, the provision of comprehensive metadata, and the establishment of secure, 
long-term storage solutions are vital for ensuring that digitised materials continue to 
serve the academic community in the future.

Ultimately, the dissemination of ATR models and the accessibility of project out-
puts through platforms such as Transkribus Sites serve to enhance the visibility and 
impact of the research. Such an approach not only contributes to the broader aca-
demic field but also ensures that the project’s benefits extend beyond its immediate 
goals, thereby supporting a wide range of scholarly and public interests.

In short, this paper has sought to highlight the intricate yet gratifying nature of 
ATR project management. By adhering to best practices in project planning, col-
laboration, data management, and transparency, researchers can successfully navi-
gate the transition from proposal to implementation, ensuring that their work has a 
lasting and meaningful impact on the field of cultural heritage preservation.
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