
Pivan: a Web platform for document annotation
Thomas CONSTUM, Florian BEBIN, Pierrick TRANOUEZ, Thierry PAQUET; LITIS – University of Rouen Normandie;  France

Abstract
The  Pivan  web  platform  is  an  open-source  tool  for

managing different stages of automatic document processing,
such  as  layout  analysis,  transcription,  and  named  entity
recognition.  It  allows  for  the  visualization  of  document
segmentation, transcription at the line or paragraph level, and
annotation of named entities. Pivan's web-based nature makes
it  perfectly  suited  for  collaborative  annotation  and  offers  a
smooth experience, even for small machines or connections. It
is  based  on  up-to-date  web  technologies,  it  includes  a
comprehensive API, and it can be easily deployed via Docker.

Introduction
In  the  field  of  automatic  document  processing,  much

attention  is  paid  to  improving  layout  analysis,  handwriting
recognition, and information extraction methods. Nowadays the
best  methods  rely  on  Supervised  Machine  Learning,  mainly
Deep Learning. In these methods a system is trained to perform
a classification or regression task by being presented numerous
examples  of  what  a  correct  classification  should  be.  This
supposes the existence of what is called ground-truth, which is
the result of a human performance of the task the system will be
trained to perform. In practice, this means a significant part of
the projects is devoted to the production of such ground truth. It
is therefore crucial to use an easy-to-use and efficient tool to
reduce the time  needed for  this  task  and  to  keep  annotation
errors to a minimum. The same tool can be used to visualize the
result of the work of the system once it  has been trained, to
better understand its performance, or simply to correct what it
did wrong.

Use cases
Pivan is an open-source web platform aimed at managing

different  stages  of  document  collections  that  are  processed
automatically by a machine. It is a spinoff of the online part of
PIVAJ  [1],  a  platform  for  archived  digitized  newspapers
emphasizing articles segmentation,  recognition,  and indexing.
The  main  use  cases  of  Pivan  are  manual  production  or
correction of layout analysis, transcription and named entities
recognition.  Its  input/output  format  is  ALTO/METS  files.
Figure  1  shows  some  examples  of  collections  supported  by
Pivan.

Figure 1. An overview of the diversity of collections supported by Pivan

Layout analysis
PIVAN  allows  for  the  visualization  of  image  layout

segmentation  and  labeling  of  document  images.  The
segmentation labels are represented as bounding boxes for the
different elements of the document structure: page, paragraph,
and line. (See Figure 2) They can be structured according to a
tree structure defined in the XML METS files imported into
Pivan.  The  METS/ALTO  format  allows  Pivan  to  support
various types of structures such as tabular structures.

Figure 2. An example of visualization of layout segmentation

Transcription
PIVAN allows side-by-side visualization and editing of a

document image and its associated transcription. (See Figure 3)
A user can start the transcription from scratch or edit the results
of manual or automatic transcription. The transcription can be
associated  with  a  layout  at  the  line  or  paragraph  level.  If
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segmentation is only available for paragraphs but not for lines,
it is possible to enter the transcription of a paragraph in a single
box  and  then  the  bounding  box  of  each  line  will  be
automatically deduced by interpolation. Pivan includes a very
useful feature: each layout element (page, paragraph, line) can
be referenced by a specific URL. For example, in the case of a
collaborative annotation campaign, this will allow listing in a
shared spreadsheet a list of elements that need to be annotated
or corrected, and each element will be directly accessible from
the spreadsheet  by  clicking.  This  avoids wasting time  going
through different documents and paragraphs to find the item in
question

.

Figure 3. The interface for text annotation

Named entity annotation
PIVAN includes a tool to visualize and annotate named

entities on transcribed documents. Unlike most other tools for
this  task,  Pivan  makes  it  possible  to  clearly visualize  words
with several named entity labels at the same time as shown in
Figure 4.

Pivan for named entities has two distinct interfaces. On the
one hand, a visualization interface directly integrated into the
rest  of  Pivan  allows  one  to  visualize  the  annotated  named
entities and to apply different filters to see only a part of them.
On the other hand, an annotation interface is presented in the
form of a dedicated page when the user chooses to annotate a
given  paragraph.  This  allows  to  display  both  the  text  to
annotate and the annotation in progress more clearly.

It is possible to define multiple Named Entity labels set,
either with the UI or via the API. For each named entity, it is
possible to define a description,  a color,  and a URI.  Named
entity  annotation  can  be  very  time-consuming.  That  is  why
Pivan for NER was made to be easy to use: with one action it is
possible to annotate  multiple  words with the selected named
entity labels. It is also possible to remove a given named entity
label to several words at the same time. The annotation is made
automatically at the token level. This means that the user does
not need to select every character of a word to annotate it, but
he simply has to double-click on a word or highlight with the
mouse the words to annotate.

Figure 4. The interface for named entity annotation

Figure 5. The interface for named entity visualization.

Technology
It  is  possible  to  deploy  the  user’s  own  Pivan  instance

online  or  offline  to  host  the  user’s  project  images  and
annotations.  The  encapsulation  of  Pivan  in  a  Docker  image
makes it easy to deploy, even for people with no knowledge of
networking  or  web  development.  Because  of  its  web-based
nature, Pivan is perfectly suited for collaborative annotation. It
is free of operating system requirements for its users but must
be set up by someone with some Web deployment skills.

Pivan  is  based  on  modern  web  technologies  with  the
JavaScript  framework  React  on  the  frontend  and  the  Java
framework Spring Boot on the backend. The two are connected
by a RESTful API based on Swagger. The technologies behind
Pivan allow this platform to offer a smooth experience, even for
small  machines or  connections.  In addition,  the platform has
been  designed  to  be  responsive  for  different  screen  sizes,
including tablet screens. More details regarding the architecture
can be found in Figure 6.

Figure 6. Diagram of the architecture of Pivan
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API
Pivan has a comprehensive API with endpoints for every

operation that can be performed via the user interface such as
managing  users  and  their  access  rights,  annotating  text  and
named  entities,  and  export  collections.  For  example,  it  is
possible to annotate named entities automatically via a script
using regular expressions which would perform the annotation
via the API.

Import and export of collections
Pivan  allows  importing  a  collection  in  METS/ALTO

format.  The  collection may or  may not  contain transcription
annotations and named entities annotations. However, the files
must  contain  paragraph  segmentation  since  bounding  box
editing is not currently available.

The  API  allows  to  export  an  entire  collection  in
METS/ALTO  format,  or  to  export  a  specific  element  of  a
collection (annotation of a page, line, or word) which will be
received as a JSON payload that can then be exploited directly
by a script.

Use-cases

Early 20th-century Paris census
During the POPP project [2], we built an HTR system to

extract  population  information  from  handwritten  censuses
(Figure 7).

Figure 7. A line from the census and the corresponding text in PIVAN
After an automatic page and line segmentation, we used

PIVAN to produce the transcription ground truth upon which
our system could be trained and tested later on.

1880 - 1930 Marriage records
In the EXOPOPP project [4] we aim at extracting all the

relevant  population  information  from marriage  records,  from
the birthplace of the groom to the job title of the bride’s mother

or the home address of a witness. We used PIVAN to produce
the  ground  truth  for  our  layout  and  segmentation-free  HTR
system (DAN [5]), and then visualize and correct the results.
We treated each bit  of information as a named entity tag,  as
illustrated in Figure 4,  and used PIVAN to build the ground
truth  for  our  system  to  be  trained  upon.  Digital  document
specialists  Numen  [6]  used  PIVAN  to  create  and  correct
another corpus of ground truth.

Demonstrator
A working  demonstrator  of  PIVAN can  be  accessed  at

litis-pivan.univ-rouen.fr.  It  can  be  used  to  peruse  different
collections,  but  not  modify  transcriptions  or  named-entities:
these functionalities are restricted for security reasons on the
open demonstrator.

The open access to the software should be ready before the
end of 2023. A link to it will then be added in the demonstrator
website.

Conclusion
To conclude, Pivan is an open-source web platform that

simplifies and accelerates the process of document annotation
for  different  stages  of  automatic  document  processing.  It
provides efficient  tools  for  layout  analysis,  transcription,  and
named  entity  recognition,  making  it  a  versatile  and  user-
friendly platform. Pivan's web-based nature and RESTful API
make  it  an  ideal  tool  for  collaborative  annotation  and
customization.  With its support for METS/ALTO format and
export capabilities, Pivan can easily be integrated into existing
document processing workflows. At LITIS, we used Pivan for
several projects such as information extraction of census tables
of  Paris  [2],  OCR  applied  on  stock  market  prices  [3]  and
handwriting recognition of Norman law manuscripts.
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