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Abstract
Purpose – The purpose of this paper is to obtain online access to the digitised Arabic manuscripts images,
which need to use a catalogue. The bibliographic cataloguing is unsuitable for old Arabic manuscripts, and it
is imperative to establish a new cataloguing model. In the research, the authors propose a new cataloguing
model based on manuscript annotations and transcriptions. This model can be an effective solution to
dynamic catalogue old Arabic manuscripts. In this field, the authors used the automatic extraction of the
metadata that is based on the structural similarity of the documents.
Design/methodology/approach – This work is based on experimental methodology. The whole proposed
concepts and formulas were tested for validation. This, allows the authors to make concise conclusions.
Findings – Cataloguing old Arabic manuscripts faces problem of unavailability of information. However,
this information may be found in another place in a copy of the original manuscript. Thus, cataloguing Arabic
manuscript cannot be done in one time, it is a continual process which require information updating. The idea
is to make a pre-cataloguing of a manuscript, then try to complete and improve it through a specific platform.
Consequently, in the research work, the authors propose a new cataloguing model, which the authors call
“Dynamic cataloguing”.
Research limitations/implications – The success of the proposed model is confronted with the
involvement of all actors of the model. It is based on the conviction and the motivation of actors of
the collaborative platform.
Practical implications – The model can be used in several cataloguing fields, where the encoding model is
based on XML. The model is innovative and implements a smart cataloguing model. The model is useful by
using a web platform. It allows an automatic update of a catalogue.
Social implications – The model prompts the user to participate and enrich the catalogue. The user could
improve his social status from a passive to an active.
Originality/value – The dynamic cataloguing model is a new concept. It has never been proposed in the
literature until now. The proposed cataloguing model is based on automatic extraction of metadata from user
annotations/transcription. It is a smart system which automatically updates or fills the catalogue with the
extracted metadata.
Keywords Transcription, Digital library, Annotations, Automatic extraction of metadata,
Dynamic cataloguing, Structural similarity
Paper type Research paper

1. Introduction
Arabic manuscript cataloguing has become an exciting field (Feodorov, 2006), and there are
several projects on the digitisation of Arabic manuscripts where the images were accessed
based on the catalogue. These projects aim at providing efficient online access to the
digitised resources. For example, the excellent works produced by the Bibliothèque
Nationale de France and by the Bodleian Library (Oxford University) in collaboration with
the Bibliotheca Alexandrina (Egypt) are well known. These solutions present comfortable
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and intuitive interfaces, but all of them present some weaknesses related to the access mode.
For instance, their notices fail to describe the manuscript content.
These institutions catalogue the digitised manuscripts using the following access modes:
free access dealing with the catalogue content and authority-list access.
The second access mode poses several problems caused by the lack of either the
authors’ information or specification of the manuscripts. Sometimes, the same manuscript
presents several subjects which make using the headings-subject access mode difficult.
These aspects make it difficult to catalogue the manuscript using the authority list
(Soualah et al., 2012). This access mode is inspired from a classical cataloguing model,
which is called bibliographic cataloguing:
The bibliographic cataloguing of the old manuscripts consists of describing the manuscript in three
aspects: codicological aspect (material), palaeographic aspect (content) and historical aspect
(manuscript possessions).

Bibliographic cataloguing is based on the principle that the described document is stable.
With regards to the stability of the document, the document perception stays relatively
the same for various users over time. Thus, there is no new information added to the
bibliographic record of a catalogued document. Consequently, the cataloguing model is
related to the nature and stability of the document.
The manuscript is unique, and its cataloguing process is based on well-defined
metadata (codicological, palaeographic and historical). The philologist is interested in the
manuscript content and its authenticity (Auerbach, 1961), and his investigation may
require a long period to perform the research. Moreover, the manuscript cataloguing may
be incomplete; for example, the some folios may be missing the manuscript title or its
author. However, this information can be present in other copies of the manuscript
preserved elsewhere.
Therefore, the problem is determining how this information can be integrated into the
catalogue. To solve it, we propose an annotation and transcription method that uses
online-digitised manuscripts. An interface is provided to the user who can make his/her
comments, complete the metadata or transcribe the manuscript. Once the mediator
validates the inputted data, the system extracts information from the annotation
documents or the transcription documents and automatically updates the catalogue. We
call this procedure “dynamic cataloguing”. This procedure shows that the cataloguing of
old Arabic manuscripts is scalable and gives the catalogue a dynamic aspect.
1.1 The use of annotations and transcriptions for cataloguing manuscripts
Technology has become very developed and information has become available
everywhere at every time. However, Arabic manuscript cataloguing faces many
problems regarding information unavailability resulting from the manuscript description
based on dynamic metadata.
In our paper, we propose a new cataloguing model of old Arabic manuscripts.
This cataloguing model requires a permanent update of the catalogue, and the
implementation of such model requires the following:
•

online publishing of images from a database of the digitised manuscripts;

•

implementing the access and navigation tools for the manuscripts images database;

•

categorising annotators and transcribers (such as experts, researchers and scholars);

•

validating annotation strategy by the mediator; and

•

implementing the extraction model of the metadata for improving the catalogue.
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Our paper sequentially discusses the items above and shows the need to overcome
the difficulties of the bibliographic cataloguing model and proposes the dynamic
cataloguing model.
2. Which digital library model for digitised Arabic manuscripts?
The digitised manuscripts require organisational and technical strategies. It is very
important to establish a physical structure that offers both enhanced security and storage
scalability because of the permanent acquisitions of the manuscripts.
The solution is based on a digital library where the resources are the digitised
manuscripts images. The classical structure of digital library is shown in Figure 1.
The valuable task is determining which image-storage technology to use: is using the file
management system (FMS) technology better than using the database management system
(DBMS)? Each solution presents advantages and disadvantages. For instance, the FMS
provides a storage space that tends to infinity and the DBMS presents a reliable security
system. Moreover, the problems of portability, compatibility of versions and fragmentation
do not encourage the use of DBMS.
There is no storage system standard for implementing a digital library which is focussed
on images (Deschatelets and Dufour, 1997). Generally, digitised resources are stored in file
servers and in removable storage systems (UKOLN (Université de Bath), 2004).
Moreover, the concept of a digital-manuscript library should be defined, because
implementing a digital library requires a radical change in the existing organisational
structure. In addition, constraints imposed by using the classic catalogue (manual or
automatic catalogue) are surpassed by information-retrieval technology. This property
encourages reconsidering the concept of cataloguing. Consequently, we propose to establish
a new cataloguing system in this work.
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2.1 The digital library for digitised manuscripts
After the apparition of the internet, several works have attempted to provide a suitable
definition of a digital library. We only mention those adapted to our case. For example,
Ferrand (1996) states that an electronic library is needed to computerise the catalogue and to
digitise the documentary fund.
There is no standard model of a digital library. For instance, Deschatelets and Dufour
(1997) and Gonçalves et al. (2004) proposed two different models; these models present
different forms but a very close background.
The first model is based on data, metadata, services, users and management structure.
The second one is based on streams, structures, spaces, scenarios and society (5S model).

Results

Authentication
Accessing
management

Index
Request
Indexation

Images
server

Client

Images displaying

Figure 1.
Classical structure of
a manuscript’s digital
library that uses a
database management
system

Digitisation
system
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input
Administrator

Control
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The difference between the two models is the contribution of the second model that resides
in the spaces that are used to specify the content of the library.
We are inspired through these two models to design our own digital library model. It is
based on three principle elements: digitised resources, access tools and actors. Additionally,
these three concepts are defined as follows:
(1) Digitised resources (spaces): digitised manuscripts stored on file servers.
(2) Access tools (metadata, services): first, we mention the catalogue which is the
backbone of the solution and then the other tools such as index, access procedures,
interfaces and coordination programmes.
(3) Actors (such as users, librarians, administrators, researchers and scholars): different
persons do specific tasks to make the system operational. For example, the librarian
is a mediator and responsible for the cataloguing, the administrator manages the
system and the users, and the researchers and the experts annotate or transcribe
manuscripts and enrich the catalogue content.
2.2 Accessibility of digitised images
When cataloguing, a link is created between the bibliographic record and the described
manuscript. In contrast, when indexing, terms are extracted from the bibliographic record
and stored in the inverse file.
The indexation is done through two modes:
(1) Headings list indexing consists of browsing the catalogue, which is in XML format, and
then extracting the terms corresponding to the headings list (author, title, and subject).
(2) Free indexing provides users with a full-text access mode. Thus, all the catalogue’s
terms are extracted and stored in the inverse file.
Once a word is selected in the index, it permits access to the bibliographic record.
Afterwards, the hyperlink contained in the selected bibliographic record is used to load the
manuscript image. The browsing of images is done because of a specific viewer which offers
enlargement and scrolling methods and annotation interfaces.
3. Problems met in cataloguing old Arabic manuscripts
Because of the cataloguing concepts, the catalogue usage seems sufficient to identify and
access digitised manuscripts. However, during the cataloguing process of the old Arabic
manuscripts, the cataloguer faces several problems. For example, artisanal artwork
manuscripts are many centuries old and have had many owners. Therefore, they are subject
to several damage threats such as physical erosion and content erasure. We can also include
other damages caused by humans such as the removal of parts or the storage of the
manuscript in inappropriate environments.
Therefore, the manuscript can be found incomplete by not having an author, title or
edition date. These problems are made more complex by the anarchic gathering of the
manuscript. Thus, the main problem of cataloguing the old Arabic manuscripts is the
unavailability of information; this work presents a solution to this difficult problem.
4. The genesis of dynamic cataloguing
The missing information may be found in copies of the manuscripts which can be found in
other places (such as country and library). When this occurs, it is imperative to upgrade the
catalogue content. Thus, cataloguing the old Arabic manuscripts cannot be made at once, as
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it is always upgraded following new or updated information which is integrated into the
catalogue, which produces dynamic cataloguing.
The results of our research have shown the instability of old Arabic manuscripts, and
this concept will be developed in a future paper. The dynamic cataloguing model is spawned
by the instability of a catalogued document. However, the dynamic cataloguing requires a
collaborative environment that allows qualitative input information, which is based on the
annotation and transcription of the images of old Arabic manuscripts.
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5. The structure of collaborative platform
The collaborative platform of the annotations and transcriptions of digitised manuscripts
is established by several actors: annotators, transcribers, scholars and a mediator. The latter
is the main animator of the platform, and she or he validates the inputs, contacts other
actors and manages the whole system.
The collaborative platform aims at obtaining useful information to automatically
upgrade the catalogue. The architecture of the solution is based on two systems:
•

System 1 – collaborative platform: it manages the annotation and the transcription
documents relating to a specific metadata.

•

System 2 – automatic extraction of metadata: the role of this second system is to
automatically upgrade the catalogue. The system compares the annotation/
transcription document to the catalogue content. To do this, it uses the structural
similarity between two documents.

Figure 2 shows a general view of the dynamic cataloguing model:
(1) Annotation and transcription of a digitised manuscript. The annotation/transcription
document is stored inside a specific database.
(2) The mediator validates the annotation/transcription document, which will be the
candidate for updating the catalogue.
(3) Comparison of the annotation/transcription document with the catalogue content by
using the structural similarity between two documents.
(4) Extraction of the specific metadata which will be integrated into the catalogue.
1

1

Annotators
Transcribers

Annotation
module

Transcription
module

3

System 1
Transcription
Database

Metadata
extraction
module

Annotation
Database

System 2

4

2
Arabic manuscript
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Figure 2.
Dynamic
cataloguing model
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5.1 The annotation of digitised old Arabic manuscripts
There is no formal definition for the annotation concept (Azouaou et al., 2003), because
the annotation definition depends on its assigned objective. In our work, the annotation of
the manuscripts’ images is defined as a textual block associated to a specific area of the
selected image, and librarians define the annotation as a reader activity, which consists of
graphical or textual marks on a document following objectives (Azouaou et al., 2003).
The annotation may be a comment, a translation, a transcription, a correction or additional
information regarding a selected zone.
This definition can be extended to the digitised documents, in which the annotation
objective provides a method for extracting the metadata and the optimising access to the
electronic resources.
Deschatelets and Dufour (1997) defined the annotation as graphical or textual information
attached to a document which the annotation is often placed within the same document. This
definition highlights the need to link the annotation to the annotated document. However,
generally, the annotation is used as an indexing media without any semantic aspect.
Thus, the annotation management system requires annotation formalisation. This
formalisation aims at defining the annotation purpose and structure, which the latter is used
to locate the annotation position on the digitised document and to specify the content and
the annotation form.
The annotation objective is the main part of the annotation activity, because the objective
defines the annotation rules. Thus, it becomes possible to specify the annotation restrictions,
and what introduces the semantic to the annotation model. For example, it becomes possible
to help and guide the annotator through the restrictions by displaying specific input fields.
This aspect makes classifying the annotation easy in the encoding model.
5.1.1 Various usages of annotations in digitised manuscripts field. Several works use
annotations to manage digitised manuscripts for different goals. The main objective of those
works is to provide an efficient system to access the manuscript database. For instance,
Al-Rajebah and AL-Khalifa (2012) implemented an annotation system for Arabic
manuscripts based on the linked data. The authors’ solution is based on the conversion
of metadata into a linked metadata model. Afterwards, the manuscript is connected to
Wikipedia through a specific field. The project is called Makhtota +, which aims to use a
social network to access the digitised Arabic manuscript.
Agosti et al. (2005) proposed another annotation model of the illuminated manuscripts.
The aim of the work was to manage image digital archives in methods that offer the
professional final user support for annotating their content. The authors saved the relations
between the whole annotations to keep the trace of the evolution of scientific
representations.
Sanderson et al. (2011) used the digitised manuscript annotations to create a single
shared model for description of manuscripts, and the model is called the sharedCanevas.
The objective was to provide every manuscript repository various digital-manuscript
collections. To reach this goal, the authors used the linked data concept that facilitates the
implementation of interoperability solution between manuscript repositories. Such solution
allows users to navigate within the institutional silos of manuscripts images and text rather
than to use cross-collection capabilities.
There are other works that try to increase access to manuscripts by using annotation.
For example, El Makhfi et al. (2011) associated the annotation to the manuscript images.
The process of identification and accessing to the manuscript database is provided by a
search engine based on metadata and annotations.
5.1.2 Position of our research work. Our work is based on the annotation that is used to
complete the empty fields (metadata) within the bibliographic record and to input additional
information within the catalogue to improve access to the manuscripts.

These aspects show the existence of two types of annotations:
(1) the annotation related to the metadata of manuscript cataloguing; and
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(2) the annotation related to the manuscript content.
We note that in our case, the old Arabic manuscripts are encoded in XML format using the
TEI P5 manuscripts description standard (TEI-ms). Thus, the manuscript is described
through seven meta-metadata categories:
(1) omsIdentifier W: it defines the needed information to identify a manuscript.
Downloaded by UNIVERSIDAD DE SALAMANCA At 03:33 05 September 2017 (PT)

(2) ohead W : it is the header.
(3) omsContents W: it describes the intellectual content of the manuscript.
(4) ophysDesc W: it contains the physical description of the manuscript.
(5) ohistory W: it contains elements describing the history of the manuscript.
(6) o additional W : it contains additional information about the manuscript
(e.g. bibliography).
(7) omsPart W: it describes other manuscripts assembled into a single one.
Each level contains sub-elements which define a specific aspect of the manuscript.
The main idea of our research work is to exploit annotations and transcriptions of Arabic
manuscripts to automatically update the catalogue. The process seems to be easy to
perform, but its implementation uses several concepts. For instance, the process begins by
storing the annotations and the transcriptions in specific documents which are linked to the
manuscript images. Additionally, every annotation or transcription document is compared
to the bibliographic records. Thanks to the concept of structural similarity, specific
metadata is extracted from the annotation or transcription documents and automatically
added into the catalogue.
5.1.3 Arabic manuscripts particularities. A manuscript is defined as an artisanal artwork
which is manually done and handwritten. The Arabic manuscripts present some particularities
in their physical structure and their logical organisation. For instance, concerning the physical
structure, Scheper (2015) indicated in a recent publication some differences that exist between
Arabic manuscripts and western manuscripts. These differences are in the binding structure
and in the paper quality. The author says “tactility has been the most intriguing aspect of the
Arabic manuscript in the Oriental Collection; they are very different from Western books”.
Furthermore, she adds “The leather which is used to cover the bindings is quite different from
the leather used on the Western bindings”.
In addition, concerning the logical organisation aspect, we showed the particularities of
the Arabic manuscripts during the cataloguing process in Soualah and Hassoun (2012).
For example, metadata cataloguing protocol has specific features compared to western
manuscripts such as the following:
•

the cataloguing mode can be done in two ways: specimen cataloguing mode (Soualah
and Hassoun, 2011) or volume cataloguing mode (Soualah and Hassoun, 2012);

•

the author’s name;

•

the copyist specifications;

•

the logical structure;

•

the manuscript history; and

•

the writing style.
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These different specificities have led to the need of adapting the TEI-ms for the description
of ancient Arabic manuscripts.
5.1.4 Annotation-system workflow. Each annotation is associated to a specific metadata.
This provides the annotation with a semantic that is related to the metadata. However,
the annotations associated to the manuscripts contents may be pertinent, but they are not
associated to any explicit metadata. In addition, they are classified per their category (such
as transcription, translation and comment).
Some annotations are not associated to any explicit metadata of the cataloguing protocol,
and in this case, they are classified per their category. In our model, each annotation
represents a specific document related to a specific bibliographic record. The annotation must
be validated by the cataloguer (the mediator) before its integration into the catalogue. Thus, a
collaborative platform is necessary to create interactions between the different actors.
For example, the librarian can ask for details or invite another annotator to give his or her
opinion regarding an annotation. Therefore, a dynamic relationship is created between
the different actors, and this makes the information more efficient and more qualitative.
Figure 3 shows the role of each actor and the system workflow.
5.1.5 The modelling of the annotation system. The objective is to associate semantics to
the index. This becomes possible because of the catalogue structure and the direct link
existing between the catalogue and the annotations.
For instance, on one hand, the catalogue structure is provided with a semantic content,
and each element corresponds to a specific metadata that defines an aspect of the
manuscript. On the other hand, the annotation is directly related to a tag representing an
informational category which provides meaning for each annotation.
Therefore, each annotated zone of the digitised manuscripts is well defined.
This is possible because of an interactive interface between the annotating system and the
user. In addition, the appropriate interfaces assist the user when he or she enters
the annotations into the system. Once finished, a suitable tag is selected and associated to
the annotation.
The assistant facilitates the annotation classification and allows the mediator to control
the inputs. Additionally, additional functionalities can be used with the annotation such as
the following:
•

the transcription;

•

the trace of the user navigation in the manuscript images; and

•

the classification of the annotated documents per the user profile.

Librarian

Sending correction

Annotator

Asking for clarification
- readAnnotation()
- validateAnnotation
- updateAnnotation()

Notification of annotation
Reviewing the correction

Expert

Figure 3.
Annotation-system
workflow

- docBaseQuery()
- displayManuscript()
- annotateManuscript()

Researcher
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The annotations constitute a cluster related to a specific bibliographic record and the
updates of the annotation form a chronological chained list. This structure allows
the system to perform the search through the concepts associated to the annotations.
Our annotation modelling is based on the association of the annotation to the entire
information system. This task is performed thanks to the catalogue. Consequently,
the modelling strives to improve the catalogue functionalities. The catalogue is no longer a
straightforward descriptive object of the manuscript, but it becomes a real metadata
repository of the manuscripts.
Figure 4 shows the knowledge structure which associates the catalogue to the annotations.
Old Arabic manuscripts are sought by scholars and are studied for several reasons such
as material aspects, manuscript content and critical edition. This generates additional
information regarding the manuscript and represents a remarkable advantage for
increasing access points to the digitised manuscripts and for the evolutionary catalogue.
It seems that the cataloguing procedure is performed just once for any document. This is
true when the document is stable, for example, the cataloguing of monographs.
Unfortunately, this cannot be applied for Arabic manuscripts. Since the manuscript is an
archaeological document, it can be studied per several aspects over time, and the viewpoints
vary from a scholar to another, which they can even be contradictory.
Thus, the contents of bibliographic records change over time: information is added, deleted or
corrected. Thus, the manuscript is an unstable document. In addition, the cataloguing of the
same manuscript is continually performed, thus introducing the concept of dynamic cataloguing.
The system knowledge space contains the whole annotations that are entered by
different users over time.
Figure 5 shows the model of cataloguing old Arabic manuscripts.
5.1.6 The users categorisation. The relevance of the annotation depends on the nature of
the user. The annotator profile is a very important parameter, because it can be used to the
manuscripts classification. Thus, we classified the users into two categories:
(1) The visitors: persons who have occasional access to the database of the manuscript.
The users of this category have no right to use the annotation tools.

Old Arabic
manuscripts

259

(2) The subscribed users: persons registered by the system. They may be members or
remote users that have previously completed the application form. The following
user information is required:
•

identification of the annotator (unique reference);

•

name, surname, address, e-mail, country, birth date and civility;

Catalogue

Bibliographic
record 1

Annotation 1

Bibliographic
record 2

Annotation 2

…

…

Bibliographic
record n

Annotation m

Cluster related to the “Annotation 1”

Annotation
1.1

Annotation
1.2

…

Annotation
1.p

Figure 4.
Annotation-system
structure
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Annotations

- summary
- table of content
- indexed terms

- keywords
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(0, n)

(1, n) - Identification
(1, n)
Content
Description
(1, n)
(1, n)
- Physical Description
History
(0, n)
(0, n)
- Additional Information
User Profile
User Navigation
- Manuscript References
- Logical structure description
- classification
- trace

Figure 5.
Digitised Arabicmanuscripts
cataloguing model

Source: Soualah et al. (2012)
•

activity (such as scholar, student and expert); and

•

personal preferences (such as anthropology, history and theology).

After the subscription, the system creates the user account that must be used in every
communication on the platform.
The librarian is responsible for the annotation validation, and each e-mail contains the
manuscript identification and the image references. Thus, the system considers all
the information referring to the manuscript as an annotation.
The user profile is a parameter that can greatly improve the quality of the informationretrieval system, but this paper does not give more details of this parameter.
5.1.7 The validation of the annotations. The librarian is the main actor of the system. He
or she is the responsible for the integration of the annotations into the system. Moreover, he
or she coordinates the annotators’ actions and manages their status. Thus, his or her role is
to moderate the annotation system, and once the annotator has created the annotation or
updated it, the librarian will automatically be informed by the system.
The librarian is the unique actor who can list the annotation or the user trace. In addition,
he or she can delete a specific annotation, but the system keeps a copy of it, so that it could
be restored if required. This annotation history improves the tacit knowledge of the system.
5.1.8 The annotations extraction and their use. The objective of the annotation platform is
to provide efficient access to the manuscripts images database. Each annotation is related to a
specific bibliographic record (see Figure 4). Thus, selecting an annotation provides access to
its bibliographic record, which automatically gives access to the image of the manuscript.
5.1.9 The TEI/XML use for the annotations encoding. Chapter 11 of the TEI Guidelines
(TEI P5: Guidelines for Electronic Text Encoding and Interchange) presents efficient tools
for the description of primary sources. However, several elements are available to encode
the annotations, such as ofacsimile W, osourceDoc W, osurface W, osurfaceGrp W
and ozone W. These elements use some attributes such as @facs, @ulx, @ur and @ury to
define the abstract and coordinate space which can be used to address parts of
the manuscript image (Poibeau, 2003). Figure 6 defines the TEI/XML structure of an
encoded annotation:
•

oteiHeader W contains the annotation references (such as annotator, date and
annotation number).

•

ozone W defines the coordinates of the area of the annotated image.

Old Arabic
manuscripts

Downloaded by UNIVERSIDAD DE SALAMANCA At 03:33 05 September 2017 (PT)

261

Figure 6.
Example of
annotation encoding
by using TEI-ms

•

o textW contains the text of the annotation. However, we added @type attribute to
specify the annotation category (such as transcription and comment).

•

o graphicW defines the URL of the annotated image.

The association between the annotation and the bibliographic record is defined in another
file. The latter specifies the corresponding annotation document for each bibliographic
record. In contrast, XML/TEI encoding specifies full information about the annotation in the
same document, which makes indexing of such document easier.
5.2 Arabic manuscripts transcription
Bilane (2010) said that “the transcription is an operation which tends to substitute a phoneme or a
sound in any language by a grapheme or a group of graphemes of a writing system in the same
language”. More simply, transcription is the act of converting any signal towards a grapheme.
Following this definition, the Arabic manuscript transcription is the operation of passing from the
digital-image form of the manuscript to its textual form (ASCII or Unicode format).
The manuscript transcription aims at making its content readable and understandable to
the readers. The aim of manuscript transcription is to generate a text which respects the
whole original structure of the manuscript, and any changes should be designed to facilitate
the reading of the text. The transcription cannot cause any loss of information that could
harm the study of the original manuscript.
5.2.1 The transcription objectives. First, the ability to read the old Arabic manuscript is
not possible for all users. Only some experts and scholars can do it. Thus, the transcription
is the best way to help different categories of readers and researchers who are interested in
the manuscript content.
Second, the transcription provides the possibility of a full-text mode to access the
digitised manuscripts. In addition, the transcribed documents can be used for the automatic
extraction of metadata, which is useful for cataloguing the manuscripts.
5.2.2 Description of the manuscripts transcription process. Figure 7 shows the schema
that describes the transcription process of Arabic manuscripts:
•

Image pre-processing: the manuscript image is filtered to reduce its noise, which can
disturb the analysis of the document.
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•

Segmentation: in this step, the system extracts every line of the original text and then
isolates each term (word) of the line. As output, the system obtains the whole words
of the documents.

•

Correction: it is the critical step of the system. It consists of a manual regulation of the
erroneous words. That operation allows localising each term in its correct aspect.

•

Edition step: the text editor generates fields to enter the text. Each field is associated
to a specific bounding box, which allows the creation of a link between the
transcribed text and the image of the manuscript by affecting the image coordinates
of each word in the digitised manuscript.

•

XML encoding: the transcription process ends by generating a XML file for each page
of the manuscript per the TEI Manuscript Description (TEI-ms).

•

Indexation: the indexation of the XML file provides direct access to the terms of the
manuscript image.

5.2.3 Transcription interface. The manuscripts transcription system requires a simple and
intuitive interface which provides all the tools that the transcriber needs. Additionally, the
cataloguing metadata (such as named entities and dates) should be clearly identified by a
tag in a transcription document. That is why the system must offer tools which allow such
information to be specified.
Furthermore, the transcriber faces several problems. We can quote the following difficulties:
•

the poor readability of a manuscript;

•

the deterioration of some folios; and

•

the presence of deletions, additions and marginal annotations.

Thus, the transcription system should consider these aspects and provide tools to the
transcriber to manage them.
5.2.4 The correspondence between the transcription terms and the words of images. The
transcription objective is not only to provide the possibility of metadata extraction but also
the possibility of linking the terms of images and their textual transcription.
Figure 8 shows the schema that describes the correspondence principle.
The correspondence process is divided into two phases:
(1) The elaboration of the dictionary: every term in the image is associated with a
unique reference. This latter is defined through the manuscript identification,
the folio number, the line number and the sequence number of the term in the line.

Once the image term is correctly localised, the system reports its references into the
dictionary, and Figure 9 describes the reference term structure.
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(2) The correspondence establishment: in the second phase, the system associates each
transcription element to a specific reference in terms of a dictionary.
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The correspondence between the transcribed text and the manuscript digitised image is
performed by using TEI-ms elements such as ofacsimile W, osurface W, ozone W and
some attributes which define the Cartesian coordinates of the selected segment in the image.
Figures 10-12 show examples of encoding the correspondence in the transcription document.

segmented zone of the manuscript image

Image ligne

Terms correspondance
in the two different
modes

Textual zone
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Figure 8.
The correspondence
between the terms of
image and the
transcription

Textual transcription ligne

<seg xml:id = “M21 F13 L15 T23” . . . >
Term number 23
Line number 15
Folio number 13
Manuscript number 21

Figure 9.
Reference term
structure

Figure 10.
Definition of the
image segment and
their Cartesian
coordinates

Figure 11.
Definition of the
content of each
segment
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6. The metadata extraction from the annotation document or the
transcription document
The dynamic cataloguing is based on the concept of metadata extraction which stems from
the notion of information extraction. Pazienza (1997) defined the information extraction as
an activity that aims at automatically filling a form from text written in natural language.
This definition presents an understanding of text contents, which is a complex problem that
has been classified as a difficulty by researchers (Poibeau, 2003).
The similarity of the information extraction and the metadata extraction is that these
two research fields look for relevant information. For example, in both cases, the problem
is to find within textual document-specific data which are required to fill the database.
The information extraction depends on an automatic processing stage of the language.
Therefore, the problem is transformed into understanding and recognition of a text written
in the Arabic language. Consequently, the information extraction is often considered as a
complex domain.
The problem becomes easier in the metadata extraction domain by using XML
documents. For instance, this kind of document provides the necessary tools by having a
specific semantic. Thus, the problem is reduced to a simple instantiation of XML elements,
and the system extracts the useful textual content.
The implementation of the metadata extraction model requires constraints when the user
annotates or transcribes the manuscript. This makes the metadata spotted by tags. For
example, the logical structure of the author’s name must be encoded, as shown in the
schema presented in Figure 13.
This example shows the contribution of the XML format to facilitating the metadata
identification, which makes its extraction easier.
6.1 The principle of the automatically updating the catalogue
Ideally, the logical structure of the annotation document or the transcription document
(annotation/transcription document) would be the same as the related metadata structure
available within the bibliographic record.
Therefore, any structural difference that appears between the two structures induces the
integration of the annotation/transcription document content within the bibliographic record.

Figure 12.
Correspondence
between the image
references and the
text references

Figure 13.
The author’s name
encoding within the
annotation text or the
transcription text

To do this, we used the concept of structural similarity between two documents. Thus, the
system assesses the necessity to integrate the content of the annotation or transcription
document into the catalogue. We can face two different cases mentioned as follows:
(1) The lack of the annotated or the transcribed element in the bibliographic record: the
whole content of the annotation/transcription document should be copied into
the bibliographic record.
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(2) Just a part of the annotation or transcription document content is present in the
bibliographic record: this is a typical updating case. The system should integrate
the inexistent metadata into the bibliographic record.
The structural similarity between two XML documents aims at studying the correspondence of
their elements and focusses on the element position within the document hierarchy.
The structural similarity can be evaluated by using the distance between the trees
generated by the documents structure (De Francesca et al., 2003). It can also be determined
by the detection of the most frequently used sub-trees (Termier et al., 2002). This method is
based on the direct relationship of the nodes of the trees.
6.2 The structural similarity measurement
In the literature, several formulas assess the structural similarity between two XML
documents. For example, Aitelhadj et al. (2009) proposed a formula which considers the
ontological constraints and the context of the XML documents nodes.
The structural similarity between two trees T1 and T2 is given by the following formula:


Pn Pm
i¼1
j¼1 sim e1i ; e2j
SimðT 1 ; T 2 Þ ¼
MaxðjT 1 j; jT 2 jÞ
|T1| and |T2| are the number of nodes (called size) of trees T1 and T2, respectively, and they
are represented by n and m, respectively. In addition, e1i and e2j are the elements of trees that
belong to T1 and T2, respectively.
The division by Max (|T1|, |T2|) normalises the result of the summation, and Sim (e1i, e2 j)
represents the similarity between the nodes e1i and e2j.
In this formula, every e1i node of the T1 tree is compared with every e2j node of the T2 tree
in any hierarchical position. Thus, this model generates many processing operations, and
processing time is estimated to be equal to (n × m).
6.3 The structural similarity between the bibliographic record and the annotation/
transcription document
In our model of dynamic cataloguing, the structural similarity is performed between the
bibliographic record and the annotation or transcription document.
The encoding format of the annotation or transcription document is well formed according
the catalogue Document Type Definition, and each annotation/transcription document is
associated to a specific metadata. Thus, there is an implicit equivalence between the two trees
representing the bibliographic record and the annotation/transcription document.
These specifications show that the previous formula can be simplified. The comparison
between the cited documents is performed through the hierarchical level. Each node of the
tree T1 is compared only with its equivalent in the tree T2, and we optimise the formula to
produce the following equation:


sim e1i ; e2 j
MaxðjT 1 j; jT 2 jÞ

Pn
SimðT 1 ; T 2 Þ ¼

i¼j¼1
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Remarks:
(1) In our case, the structural similarity measurement can take two values:
•

“0” if the node does not exist within the bibliographic record (no associated
metadata in the catalogue); and

•

“1” if the node exists in the bibliographic record (case of an update of the metadata).

(2) The structural similarity measurement between the annotation/transcription
document and the bibliographic record is performed by comparing the e1i and e2j
nodes that should have the same position in the respective sub-trees T1 and T2. That
is why the indices i and j are equal when they go through these sub-trees.
6.4 The use of structural similarity for updating the bibliographic record
This research aims to implement a new cataloguing model where the traditional cataloguer
will be less active.
To reach this goal, the focus remains the bibliographic record, which may be incomplete
and in a fragmentary state of information. Therefore, it is imperative to assess the necessity
of including the annotation or transcription contents in the bibliographic record. The
following algorithm enables the implementation of this model:
Algorithm
Input:
– Annotation/transcription Document (T1)
– Bibliographic notice (T2)
Output:
– Updated bibliographic record
Similarity assessment {
Calculate the similarity Sim(T1,T2 );
if Sim(T1,T2) ¼ 0
then
include the T1 content into T2
else
replace the metadata content of T2 by T1 content;
endif
}
6.5 Metadata extraction process
The metadata extraction process is mainly based on the logical structure of the XML
document associated to the annotations or to the transcription of the digitised manuscript. It
is based on the instantiation of the tag name which represents the metadata.
The content of every element has been thoroughly studied and validated by a specialised
community. Thus, the extraction of the metadata from the annotation/transcription
document is based on several phases that we describe in this section:
•

calculation of the structural similarity measurement between the entered documents;

•

determination of the operation type (such as update and integration);

•

mapping the annotation/transcription document;

•

instantiation of the tag name of each metadata;

•

element (node) content extraction; and

•

updating or integrating the metadata tag and its content into the bibliographic content.
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Figure 14 shows the general procedure of the metadata extraction.
Phase 1: XML document mapping. In this phase, the annotation/transcription document
has gone through every node by starting from the root to the sheets. The elements (nodes)
relationship (parent-children) and their path are stored. Thus, each element is associated to
several items (content, parent node, attributes and children nodes).
Phase 2: items instantiation. After the calculation of the structural similarity
measurement, the system identifies all the missing metadata and those which have
been already modified in each bibliographic record. Then, it updates the metadata
directory (dictionary).
In this phase, each missed element (metadata) of the bibliographic record is retrieved within
the file of the extracted metadata. This is performed by using the instantiation technique.
Phase 3: metadata integration in the bibliographic record. Once the system identified
and extracted the content of the metadata, it assigns this content to the related
bibliographic record.
This final phase enables updating the bibliographic record, which is the basic resource
for the digitised manuscript online access.
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7. Implementation and experimental results
The implementation of dynamic cataloguing system requires a transcription module, an
annotation module and an automatic metadata extraction module (cf. Figure 2).
The experimental corpus of manuscripts contains ten digitised manuscripts, which
means that the catalogue contains ten bibliographic records as well.
The groups of annotators and transcribers were composed by students in the
information science field and two researchers. All of them are specialists of cataloguing
old Arabic manuscripts.
In total, 17 annotations (comments and metadata) were validated and five pages of
various manuscripts were transcribed.
XMLDocuments
Annotations/Transcription

E
E21 E22

Structural similarity
measurement

Phase 1

E1

E2 …

E11

Bibliographic record

En

The mapping of the
XML document:
Extraction of the terms
and the content

En1

Phase 2

Metadata tags
instanciation

E

Phase 3
E1

E2 …

En

Integration or updating
of the metadata into the
bibliographic record
E11 E21

E22

En1

Updated bibliographic record

Figure 14.
General procedure of
the metadata
extraction
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Experiments were focussed on two cases:
•

Case 1: adding a new metadata into the catalogue.

•

Case 2: updating the catalogue content. In this case, we faced two different situations.
On one hand, the bibliographic record may be updated by making corrections; on the
other hand, it can be completed by missed information.

The tests were conclusive and they have produced efficient results. However, experiments
have shown the reliability of the dynamic cataloguing model. This latter is a revolutionary
tool for the libraries world.
8. The extension of the dynamic cataloguing model
The dynamic cataloguing model of the digitised old Arabic manuscripts is based on the
resources relationship. Thus, every library should have access to timely information
regarding each shared resource. Therefore, links must be established between the various
catalogues of the different libraries.
The challenge is to establish a new structuration catalogue model which links the
metadata of the catalogues of the various libraries. This aspect needs to introduce
the concept of interoperability between catalogues. Therefore, the extension of our research
work is based on the semantic web concept.
9. Conclusion
Through our paper, we introduced a new concept of evolutionary cataloguing which can be
updated at any time per the scholars’ remarks. This new concept results from the instability
of the old Arabic manuscript, and we called this cataloguing model “the dynamic
cataloguing”.
The dynamic cataloguing model depends on the information quality provided
by the scholars and the experts who annotate and transcribe the digitised manuscripts.
To do this, we used a powerful tool: “The automatic extraction of metadata from XML
document”.
In addition, our metadata extraction approach is based on the knowledge of
the XML document logical structure. That is why we focussed our effort on the tag names
of XML documents.
The XML document characteristics make implementing our approach easy, because
the annotation or transcription document is data oriented; this avoids the analysis step
of the XML document content.
In our work, we propose an original cataloguing model based on the transcription and
the annotation to catalogue the digitised manuscripts. The solution allows the dynamic
cataloguing model to be established. In addition, it highlights the dynamic aspect
of metadata of old Arabic manuscripts cataloguing model. However, the implementation of
this solution requires collaboration of actors from different backgrounds such as
cataloguers, experts and scholars through a collaborative platform.
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