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Abstract. This paper presents Callico, a pioneering web-based open
source platform designed to simplify the annotation process in document
recognition projects. The move towards data-centric Al in machine learn-
ing and deep learning underscores the importance of high-quality data,
and the need for specialised tools that increase the efficiency and effec-
tiveness of generating such data. For document image annotation, Callico
offers dual-display annotation for digitised documents, enabling simulta-
neous visualisation and annotation of scanned images and text. This
capability is critical for OCR and HTR model training, document layout
analysis, named entity recognition, form-based key value annotation or
hierarchical structure annotation with element grouping. The platform
supports collaborative annotation with versatile features backed by a
commitment to open source development, high-quality code standards
and easy deployment via Docker. Illustrative use cases - including the
transcription of the Belfort municipal registers, the indexing of French
World War II prisoners for the ICRC, and the extraction of personal in-
formation from the Socface project’s census lists - demonstrate Callico’s
applicability and utility.

Keywords: Document Image Annotation - Open-Source Software - Col-
laborative Transcription

1 Introduction

In the field of document recognition, machine learning has become a fundamental
component, forming the core of today’s methods and applications. The advent
of deep learning has further reinforced its dominance, marking a significant shift
towards a unified modelling approach across different tasks. This convergence
of models means that performance differences are increasingly attributed to the
data - both its quantity and quality - rather than to the models themselves. This
realisation has given rise to the data-centric AI movement[I0], which prioritises
the systematic engineering of data over the pursuit of more sophisticated models
within static datasets.

These developments highlight the importance of tools that enable the cre-
ation and refinement of annotations. These tools are critical to document recogni-
tion projects that demand not only efficiency and cost-effectiveness, but also the
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highest standards of data quality. Despite the availability of numerous annota-
tion platforms, the specific requirements of document image recognition demand
tools that are specifically designed to meet these complex needs.

The principle that "more data beats a cleverer algorithm” [5] carries signifi-
cant weight in the field of machine and deep learning. It highlights a fundamental
strategy in which increasing the size of the dataset often proves more beneficial
and cost-effective than the laborious process of increasing algorithmic complex-
ity. This approach is particularly relevant in scenarios where data scarcity poses
a challenge to model performance. Expanding the volume of annotated data
through efficient annotation processes can yield significant improvements, mak-
ing it a preferred strategy over labour-intensive algorithmic optimisations. This
underscores the critical need for annotation tools that can streamline the data
collection and annotation process, allowing training datasets to be expanded in
a resource-efficient manner without requiring excessive computational or spe-
cialised human resources.

However, the quantity of data is not the only determinant of a model’s ef-
fectiveness; the quality of the data plays a crucial role, particularly in scenarios
involving small to medium-sized data sets. In such cases, "no better data than
good quality data” becomes a guiding maxim. The delicate balance between
quality and quantity should be carefully managed in the design of annotation
tools, ensuring that the annotated data not only contributes to the volume re-
quired for training, but also meets the highest quality standards.

Efficiency in data annotation is paramount, given the potential cost and re-
source intensity of the process. This becomes even more critical in specialised
domains where annotators, often highly skilled end-users, have limited time to
devote to such tasks. To address this challenge, advanced annotation tools must
be designed to optimize the process and increase contributor productivity with-
out compromising the quality of the annotated data. Moreover, effective man-
agement of the contributor team and their tasks is critical to the success of
data annotation projects. Modern annotation tools must include sophisticated
features for task assignment, progress tracking, quality control and validation.

The domain of document image annotation presents unique challenges that
are not fully addressed by traditional image or text annotation tools. Document
annotation tasks require to access both the visual elements of the document and
its textual content. This dual requirement underscores the need for specialised
tools since traditional image or text annotation tools are not able to integrate
these two critical aspects of document annotation.

In this paper, our contribution is the presentation of Callico, a novel web-
based open-source platform for collaborative document annotation. The features
of Callico encompass the following key functionalities:

— Dual display annotation for digitised documents: Callico enables simultane-
ous visualisation and annotation of scanned images and text. This feature is
particularly useful for training OCR and HTR models, analysing document
layout and recognising named entities.
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— Collaborative annotation: Callico supports collaborative efforts by allowing
team members or volunteers to join and contribute to open or closed anno-
tation campaigns.

— Versatile annotation capabilities: the platform supports a wide range of tasks
including text classification, manual transcription, layout annotation and
information extraction. This versatility makes it a comprehensive solution
for any type of annotation project.

— Open source availability: the platform is released as open source software
under the GNU AGPLv3 licence, ensuring that it is accessible to a wide
audience and can be freely used, modified and distributed.

— High quality, maintainable and evolvable code: emphasis has been placed on

software quality with the implementation of Continuous Integration/Continuous

Deployment (CI/CD) practices to ensure that the code base remains main-
tainable, evolvable and high quality.

— Easy on-premises deployment with Docker: the platform can be easily de-
ployed on-premise using Docker, simplifying the installation process and en-
abling organisations to quickly set up and start annotating documents.

2 Related work

The landscape of document annotation tools is diverse, with numerous platforms
offering specialised functionality designed for different facets of the annotation
process. Despite this diversity, each platform has inherent limitations that can
hinder the efficiency and comprehensiveness of document annotation projects.
In the following section, we examine the existing tools and identify the specific
limitations that justify the proposal of such a new, more powerful platform.

Transkribus [6] is a platform that focuses on the transcription of historical
handwritten and printed documents. It facilitates the training of custom hand-
writing recognition models (OCR/HTR) and provides a unified interface for
transcription-related annotations. However, it lacks features for document clas-
sification or Named Entity Recognition training (NER) and the platform does
not support team management or task assignment among annotators. Further-
more, it is worth noting that Transkribus is not open-source software, which
limits the ability of the user community to modify, enhance, or integrate the
platform to meet their specific needs.

eScriptorium [7] is an open-source platform that provides tools for document
segmentation and transcription, especially for historical documents. Although
eScriptorium is open-source, its functionalities are largely confined to transcrip-
tion tasks and do not extend to features such as document classification or named
entity recognition, similar to Transkribus. Additionally, eScriptorium lacks a
comprehensive system for task allocation and annotator management.

Pivan [4] is an open source, web-based platform designed to facilitate vari-
ous stages of document processing, including layout analysis, transcription and
named entity recognition (NER). It supports ALTO/METS file formats for in-
put and output. The platform is built on Java/React technologies, provides an
APT and can be deployed on-premises via Docker.
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LabelStudio [9] is a versatile annotation platform for various types of media.
Although it includes an OCR mode for transcription, it is not specialised in
document annotation.

Tagtog [3] specializes in annotating named entities in complete documents
and supports PDFs with a text layer. However, it does not offer manual tran-
scriptions or layout analysis.

Kili [2] is a platform for managing annotation campaigns across different
types of media. However, Kili, like Tagtog, is better suited for annotating modern
electronic documents or PDF's, but lacks classification modes, metadata, and
grouping.

Prodigy is a Python library used to create unit annotation tasks, primarily
for NLP tasks. it does not support annotating documents with both text and
images.

FromThePage [I] is a platform designed to simplify the transcription and
annotation of historical documents, with an emphasis on collaboration and com-
munity engagement. The platform supports full-text transcription interfaces with
optional markup and annotation, configurable forms for indexing and structured
data collection, and tools for document-level metadata description. FromTheP-
age encourages collaboration through in-app discussions and ”notes” sections
on each page, where each revision is kept as a separate version, and enhances
project management with features such as nightly emails to volunteers. Despite
its comprehensive suite of tools for project configuration, promotion, manage-
ment and multilingual support, a notable limitation of FromThePage is its lack
of integration with machine learning technologies.

Table 1. Comparison of Document Annotation Platforms

Transkribus eScript. Pivan Kili Callico

Open-Source
On-premise

Layout mode

Text transcription
Named-entity mode
Key-Value mode
Grouping mode
User management
Task management
Quality management

3 Design principles

Callico’s design principles focus on flexibility, user experience, and support for
machine learning workflows. These principles guide the platform’s architecture
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and feature set, ensuring that it meets the needs of both contributors and project
managers in the creation, correction and validation of training data for machine
learning and deep learning algorithms.

Simplified user interface: A core principle of Callico is to optimise the user expe-
rience, which is achieved by adhering to the principle of ”one task, one interface”.
This approach results in a lightweight Ul that improves the contributor experi-
ence by minimising complexity. The main goal is to enable broad participation
by keeping the contributor interface as simple as possible, while still providing
project managers with the tools they need to track progress and manage cam-
paigns effectively. Each type of annotation (e.g. layout, transcription, entities)
corresponds to a specific annotation mode, allowing for targeted and efficient
data collection and validation.

Designed for Machine Learning Data Preparation: The primary function of Cal-
lico is to simplify the preparation of training data for machine learning and deep
learning algorithms. This includes the creation, correction and validation of data
to ensure its quality and relevance for algorithm training.

Multiple campaigns and annotation modes: Projects in Callico can have multi-
ple campaigns on the same elements, with each campaign potentially using a
different annotation mode. This flexibility allows project managers to tailor the
annotation process to the specific needs of each dataset or project phase.

Decentralised image hosting: In line with its design for flexibility and scalability,
Callico does not host images directly. Instead, images are retrieved from IIIF
servers using the International Image Interoperability Framework to facilitate
access and management of high quality digital images.

Open Source and Self-Hosting: Callico is an open source project that empha-
sises transparency and community involvement in its development. It supports
self-hosting, with deployment facilitated by Docker, allowing organisations to
maintain control over their data and infrastructure. Detailed instructions for
self-hosting can be found in the platform’s documentatimﬂ

Generic and extensible implementation: Callico is built on a foundation of
generic implementation principles that allow for easy extension and customisa-
tion. Key concepts such as providers (for retrieving images and data), campaign
modes and export formats are designed to be generic, allowing users to extend
or customise them according to their specific needs. This extensibility ensures
that Callico can evolve with the changing needs of the document annotation
community and the broader field of machine learning.

! https://doc.callico.eu/deploy/
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4 Technical stack

The technical implementation of Callico is based on a comprehensive stack that
covers its technical foundation, deployment methodologies, and development
practices.

Callico’s core architecture is developed in Python, using the Django frame-
work for the backend; the user interface is built using vanilla JavaScript, bol-
stered by the Vue.JS framework. Callico uses PostgreSQL for database man-
agement, chosen for its strength and ability to handle complex data types and
queries. Celery handles task queuing and execution, with Redis serving as the
message broker, and Flower used for monitoring these tasks to ensure efficient
background process management.

Storage solutions within Callico are addressed with MinIO, an S3-compatible
high-performance object storage system that provides a reliable and scalable op-
tion for managing large volumes of data. MkDocs is used to facilitate documenta-
tion, which is a static site generator that simplifies the creation and maintenance
of project documentation.

Callico deployment is streamlined through the use of Docker, complemented
by Docker Compose for managing multi-container Docker applications. This
setup simplifies the configuration and deployment process, making it straightfor-
ward and efficient. Traefik manages load balancing and request routing, serving
as a modern reverse proxy and load balancer that enables service scalability and
efficient request handling.

The platform supports integration with any SMTP provider for email ser-
vices. It is also designed to be compatible with any S3-compatible storage provider
and self-hosting through MinlO is also possible. Furthermore, hosting images
requires a dependency on an IIIF server, which ensures high-quality image man-
agement and interaction capabilities.

On the development side, Git is used for version control to support collab-
orative development and efficient code management. Code quality and consis-
tency are ensured through the use of pre-commit hooks. Comprehensive testing
is achieved with Tox, which utilizes Pytest for backend tests and Selenium for
end-to-end browser testing. Poedit simplifies localization and translation efforts,
while Sentry handles application monitoring and error tracking.

5 Features of the platform

5.1 Project management

Callico offers a range of features designed to optimise the creation and manage-
ment of document annotation projects. Project creation is an exclusive feature
reserved for staff users, ensuring that new projects are initiated with proper
oversight. To meet a wide range of collaboration needs, projects can be desig-
nated as either private, where only managers can add contributors, or public,
where anyone can sign up. The platform supports a member management system
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that categorises users into three roles: contributors’ who are assigned annotation
tasks, 'moderators’ who monitor the quality of annotations and can answer ques-
tions from contributors, and 'managers’ who configure projects, campaigns and
task assignments. To facilitate the addition of new members, Callico provides a
secure and easy-to-manage invitation link that can be invalidated or regenerated
according to project requirements.

5.2 Campaign management

At the start of a campaign, project managers need to select the annotation mode
that best suits their project’s objectives and specify parameters such as classes,
element types, metadata types and entity types.

Central to setting up a campaign is the development of an annotation guide,
which allows managers to provide clear instructions to annotators. This guide
acts as an essential roadmap, ensuring that all participants understand the cam-
paign’s objectives and methodology. To encourage high quality annotation and
to assess agreement between annotators, Callico allows double annotation to be
enabled for a given sample.

The platform offers flexibility in task allocation by configuring batch sizes for
claiming tasks, ranging from on-demand single tasks to pre-allocated batches.
This allows for adaptive workflow management to accommodate the varying
availability and workload preferences of contributors. During the annotation
process, annotators are provided with image context for the target element,
enhancing their ability to make informed annotations by situating the element
within its broader visual framework.

A key component of campaign management is the ability to visualise over-
all progress. This feature gives project managers and contributors alike a clear
overview of the campaign’s progress, facilitating timely adjustments and moti-
vation. Once the annotation effort is complete, the platform supports the export
of annotations to Arkindex or in various formats, including CSV and XLSX,
allowing the data to be incorporated into further analysis or model training.

5.3 Annotation modes

Callico supports a range of annotation modes for campaigns, each designed to
address specific aspects of document analysis and processing. Here is a descrip-
tion of the different annotation modes available:

Image Classification: This mode allows users to categorise images or parts of
images using predefined classes. It is particularly useful for sorting images into
thematic or typological groups.

Document Structuring: This mode allows users to annotate the physical struc-
ture of documents by defining their constituent elements. This includes identi-
fying and labelling different sections, paragraphs, headings and other structural
components. An example of annotating different zones on a map using this mode
is shown in the Figure ]
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Fig. 1. An example of annotating different zones on a map using Document Structure
mode, which allows the user to locate and type different zones on the document.

Text Transcription: this mode is designed for manual transcription of printed
or handwritten documents. It offers specialised options such as line-by-line or
page-by-page views, facilitating accurate transcription by providing annotators
with a focused and manageable segment of text at a time. An example text
transcription using this mode is shown in the Figure [4]

Named entity on text: this mode focuses on the identification of named entities
within the text, including their positions and types. It allows the tagging of
proper names, places, organizations and other specific entities, adding a layer of
semantic information to the textual data. An example of annotating entities on
text is shown in the Figure [2]

Key Value: this annotation mode allows users to define and extract metadata
associated with document pages, such as topics or form-based information. This
mode allows essential information to be identified without the need to directly
associate entities with the text, providing a structured way of enriching the
document’s metadata. An example of personal information extraction using the
key-value mode is shown in the Figure

Element Grouping: the element grouping mode allows users to group elements
on a page to annotate a hierarchical structure. This is particularly useful for
grouping different paragraphs of a deed in a registry or the different elements
of a newspaper article (text, images, captions) to capture the relational and
organizational aspects of the content. An example of newspaper annotation for
grouping articles is shown in the Figure [3]
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Fig. 2. An example of annotating entities on a text by defining their range and type.

5.4 Task management

Callico provides task management for document annotation projects with a sys-
tem that simplifies the creation, distribution and monitoring of tasks. The plat-
form allows managers to preview and refine tasks before making them available,
ensuring that only well-defined tasks reach contributors. An efficient assignment
system distributes tasks to volunteers either sequentially or randomly, effectively
balancing the workload.

Tasks can be easily filtered by status (draft, pending, annotated, validated,
rejected, skipped), user feedback (no feedback, commented, uncertain) or spe-
cific users, enabling targeted management and rapid response to requests. The
annotation process is designed for ease of use, allowing contributors to claim
tasks, skip inappropriate tasks and annotate with guidance from model predic-
tions. Corrections to annotations are facilitated by easy submission of revised
versions.

Moderators and managers have access to detailed visualisation tools for qual-
ity control and can moderate tasks to ensure accuracy. Unassigned tasks are
returned to the available pool, ensuring that all tasks are addressed. In addi-
tion, a built-in commenting system supports active discussion among all project
participants, encouraging collaboration and continuous improvement.

6 Use cases

In this section we present three different projects that have effectively used
Callico to meet their specific needs for training data generation and prediction
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Fig. 3. An example of annotating a newspaper using the grouping mode to group the
different elements of each article.

validation. Callico’s versatility is illustrated by its application in the collabora-
tive transcription of historical registers for the City of Belfort, the indexing of
handwritten lists of French prisoners of war from the Second World War for the
International Committee of the Red Cross, and the transcription and structuring
of handwritten French census documents for the Socface project.

6.1 Transcription of registers

The Municipal Archives of Belfort launched a pilot project to facilitate the auto-
matic transcription of council minutes, with the aim of digitising and processing
some 18,500 pages of historical documents dating from 1790 to 1946. The aim of
the project was to make these documents available online, allowing citizens to
engage with the history of their city by browsing and searching through council
records, thereby increasing transparency and participation in local government.

To support this goal, Callico was used in transcription mode for an open col-
laborative annotation campaign. In this setup, the document page was presented
with all lines of text pre-detected by a text recognition model and ready for tran-
scription by users. Callico’s configuration for this project was designed to allow
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Fig. 4. An example of line transcription with image and text side by side.

public access, with self-registration for volunteers who could select tasks on de-
mand, encouraging broad community participation. The campaign included 616
images from registered sites and involved 150 contributors.

6.2 Information extraction in tables

Using a hybrid approach combining collaborative transcription and artificial in-
telligence, the International Committee of the Red Cross (ICRC) has embarked
on a project to improve the accessibility of its Tracing Archives, which contain 36
million names of prisoners of war (POWSs) from World War II. Each year, these
archives receive some 3,000 requests from former POWSs and their descendants
seeking to verify prisoner-of-war records or to trace imprisoned ancestors. The
aim of making these archives searchable online was to significantly broaden the
base of beneficiaries by facilitating access to this important historical data.

Organised by national service, with the French service including records of
French nationals and foreigners who enlisted in the French uniform, the tracing
archives are a treasure trove of detailed information. Each page lists up to 8
identities in a 15-column table, providing comprehensive data such as nationality,
prisoner of war number, full name, date of birth, parental names, family address,
military rank and unit, capture details, state of health and transfers.

The project began with a targeted double-key annotation campaign on a
sample of 500 pages from these handwritten lists, undertaken by a select group
of ICRC archivists. Unlike traditional annotation campaigns, which require line
recognition, transcription and information tagging, the models developed by
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TEKLIA streamlined this process. Annotations were made by simply filling in a
form for each line in Callico, greatly simplifying and speeding up the task.

The initial phase of annotating 500 pages, each with an average of 8 lines, was
completed in about 60 hours by 30 annotators, averaging about 30 seconds per
line. A deep learning model for information extraction was then trained on this
dataset and applied to a further 5000 pages. This second batch was manually
validated or corrected within Callico, using an interface identical to the initial
annotation phase, but with the model pre-filling the values. During this phase,
38851 lines of individual records were validated or corrected by 273 contributors,
with the median validation time reduced to 13 seconds per line, demonstrating
the efficiency and effectiveness of combining AI with human collaboration in
processing historical archives. The second set of 5000 pages was then used to
improve the deep learning information extraction mode, which achieved a CER
of less than 3% and an extraction F1 measure of more than 95% for all fields.
The remaining 700,000 images from the French prisoner archives were then au-
tomatically processed using this model. Following this success, the ICRC has
installed Callico on their own infrastructure to validate the results of processing
the 700,000 pages and to initiate new document recognition projects, leveraging
the platform’s capabilities for future indexing challenges.

6.3 Personal information extraction and household grouping in
census

The Socface project is a collaborative effort between archivists, demographers
and computer scientists to analyse and extract information from the French his-
torical census on an unprecedented scale. Its main objective is to process all the
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Fig. 6.

handwritten nominal census lists from 1836 to 1936 using automatic handwrit-
ing recognition. These lists, produced every five years, are organised spatially
by municipality, district, hamlet or street, and contain details of households and
individuals, along with specific characteristics such as name, year of birth and
occupation. The aim of the project is to use this archival material to create a
database of individuals living in France over a century, facilitating the analysis
of social change over this period. A major outcome of Socface will be the public
availability of these nominal lists, providing open access to hundreds of millions
of records.

To create the training material for deep learning models, 100 individual pages
were randomly selected from the contributions of 11 departmental archives, rep-
resenting the diversity of pages, image qualities and table templates from all the
years studied. These pages were then uploaded to the Callico platform for man-
ual transcription of the text in the table rows. The project used two different
annotation modes within Callico: the Key-Value mode for annotating individual
information, which presents users with a cropped image of the individual and
a data entry form; and the ElementGroup mode for grouping individuals into
households, which displays the full image with individual zones highlighted for
users to group by household, as presented Figure [6]

To date, 22 annotation campaigns have been successfully completed, two for
each of the 11 selected departmental archives. These campaigns have provided
valuable training data for the information extraction model. Specifically, 33,815
rows of tables have been manually annotated for individual information and
532 pages have been annotated for household grouping, with the efforts of 70
contributors. Most of the annotations were moderated, validated or corrected
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by experts where necessary, to ensure the accuracy and reliability of the data
collected for this project.

7 Conclusion

Callico represents a significant advancement in the field of document recognition,
providing a robust, open source platform designed to meet the complex require-
ments of annotating digitised documents. Through its innovative features such
as dual display annotation, collaborative annotation capabilities and flexibility
in handling different annotation tasks, Callico addresses the critical need for high
quality data generation in machine learning and deep learning projects. The case
studies presented in this paper highlight Callico’s potential to transform docu-
ment recognition tasks by improving efficiency, data quality and collaboration
across domains.

As the document recognition community continues to evolve, there is a grow-
ing need for tools that can adapt to the changing landscape of data-centric Al
In this regard, Callico’s open source nature serves as an invitation to the wider
community to participate in its development and refinement. We encourage re-
searchers, developers and practitioners to contribute to the Callico ecosystem by
developing new types of annotation, extending its import and export capabili-
ties, and innovating new quality metrics that can further enhance its utility and
effectiveness.
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