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Abstract—The cultural heritage is full of important 

manuscript collections preserved in digital libraries. The need 

to annotate and enrich the scanned documents is claimed by 

some users to keep traces in the system for a further 

use. Moreover, the reuse of annotations could help other users 

to accomplish repetitive tasks in a semi-automatic way. One 

manuscript annotation technique is the wordspotting. It is a 

process that seeks in a document for all the fragments that are 

similar to the one specified by the user.  

The main focus of this research work is to propose a 

solution integrating and encapsulating the wordspotting 

algorithm in digital libraries. This solution involves, in 

particular, the specification and the implementation of an 

architecture to integrate the image processing tool using 

Restful Web services. The proposed prototype is tested on the 

ARMARIUS digital library. This library is one of the 

collaborative digital archiving models that stores ancient 

digitized manuscripts. 
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I. INTRODUCTION 

Digital libraries include collections of documents in a 

database. They manage a variety of digitized manuscripts.  

They offers different services to the users such as searching 

information, securing collections, creating personal spaces, 

saving search links, etc. The need to annotate and enrich the 

scanned documents is claimed by some users to help the 

search and exploitation. Document annotation facilitates the 

exchange and the share of knowledge among a group of 

users. Indeed, annotation is defined as an “added value” that 

adds information judged pertinent for an optimal retrieval of 

the stored data. An annotated document is much more 

interesting and easy to handle than a set of images. 

Whatever the field of research (physics, biology, geography, 

sociology, etc), generally characterized by a huge amount of 

data, it’s natural that researchers are looking for tools to 

support annotation, and reduce the effort required to 

produce an annotated corpus. In fact, the annotation of 

handwritten manuscripts is impossible with OCR technique 

originally defined for printed documents. Furthermore, these 

documents are not structured in XML [1, 2]. For this reason, 

the manuscripts must be manually transcribed and 

annotated. Therefore, this solution is very expensive and 

tedious to establish. 

A possible solution to these observations is to set up a 

collaborative library model incorporating assistance 

systems. These systems offer to their users the possibility to 

save their opinions, enrich permanently their documents 

with texts or graphical forms and share it in a wide 

collaborative space. Thus, they offer the semi-automatic 

annotation of manuscripts. Nevertheless, the annotation of 

scanned images of manuscripts requires the use of image 

processing tools such as wordspotting, figure or region 

detection...  

This paper proposes the integration of a communication 

protocol between a digital library and image processing 

tools to manage annotations. The use of this protocol is not 

confined to a specific architecture of a digital library; it 

could be integrated to any one.   

The paper is organized as follows.  

Section 2 presents a state-of-the-art of some annotation 

systems. We reveal the limits of these systems mainly in 

supporting image processing tools. Section 3 gives the 

specification and the implementation of an architecture to 

integrate the image processing tool using Restful Web 

services. We focus in this study on the wordspotting process 

as an example of image processing tool. A brief review of 

this process is thus introduced. A case study is given in 

Section 4. The proposed architecture is thus tested on the 

ARMARIUS digital library [1, 16]. This library is one of the 

collaborative digital archiving models that stores ancient 

digitized manuscripts. 

II. STUDY OF EXISTING ANNOTATION SYSTEMS 

This section presents a study of some annotation projects 

and research prototypes that have been developed to 

annotate Web documents, multimedia or personal 

documents. 

Annotea, a W3C project, offers a shared annotation 

system for Web documents. Annotations could be attached 

to both HTML and XML based documents. This project 

uses the RDF schema for describing annotations as metadata 

and XPointer for locating them in the document [3]. Amaya 

is the Web browser supporting collaboration via shared 
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metadata, bookmarks and text annotations on Web pages 

using Annotea. 

MADCOW [4] (Multimedia Annotation of Digital 

Content Over the Web) is a system for multimedia 

annotation over the Web. It permits to add information to a 

document or part of it. 

Critlink [5] is an annotation tool that allows the 

individual or public annotation of the Web pages and 

permits the implementation of critical discussions around 

these documents. It stores the annotations with the HTML 

standard in an autonomous proxy server. It requires neither 

plugins nor specific client nor server software.   

Yawas [6] (Yet Another Web Annotation System) is a 

Firefox plugin for annotating any text or HTML document 

from the Web or the local machine. 

 

The above systems offer different approaches to support 

collaborative work. Nevertheless, they are web-based ones 

where both the sources as well as annotations are 

HTML/XML documents. This represents the most 

important inconvenience of these systems which limits their 

application on while it is not able with scanned document 

images. For both of Annotea and Critlink, the Web pages 

and the contents of their objects (images, texts, hyper links, 

etc.) are identified by URLs where as scanned images of the 

manuscripts are identified by IDs [6].  

Web-based image management systems such as Flickr [7] 

and Picasa [8] give their users the ability to annotate 

manually the images. Their annotation service allows the 

introduction of user information related to a given image as 

a comment or tag. The major drawback of such systems is 

that annotations are generally restricted to one or two words 

describing the image. This restriction limits enormously the 

exploration of textual documents. 

 

This study reveals the need for a semi-automatic 

annotation tool that could be integrated into a digital library. 

Information retrieval systems dedicated to the images based 

document have been mainly based on Optical Character 

Recognition (OCR) systems which are specific to a limited 

category of documents: mainly printed or typewritten 

contemporary ones. The ancient manuscripts are in general 

very damaged documents. Thus, the poor quality of writing 

and even the variability of writing styles require the 

application of specific tools useful for indexing and 

searching information in documents. The wordspotting [9], 

a possible solution, facilitates the search for information by 

identifying occurrences of a word as image fragment in all 

the pages of manuscripts. The integration of this tool into a 

digital library will be the aim of the next section.  

  

III. PROPOSED SOLUTION: WEB SERVICE-BASED SESSION 

ORIENTED ARCHITECTURE FOR WORDSPOTTING ASSISTANCE 

SYSTEM  

The incorporation of the wordspotting assistance system 

in a digital library model can be achieved only through a 

communication protocol. The difficulty is to find out how 

communication can be made between heterogeneous 

applications? Which architecture to choose or design? 

Which format to use for data exchange? 

 

The first idea to resolve the problem of interoperability 

could be the development of a protocol that allows 

applications to communicate over the Web.  

The proposed solution was to integrate Web services. In 

fact, Web services are software programs that provide the 

communications and information exchange among 

heterogeneous systems and applications. They are based on 

both protocols and Web languages especially HTTP and 

XML [10]. These services define a standard way to ensure a 

remote application and retrieve the results through the Web. 

They are used to interconnect different applications by 

combining a set of resources that can be deployed on a 

server independently of platforms and languages. There are 

two main approaches to the implementation of Web services 

SOAP (Simple Object Access Protocol) and REST 

(Representational State Transfer). 

 

REST is rather new, it is neither a protocol nor a 

technology, but it is a style of architecture. It was described 

by R. Fielding in his dissertation "Architectural Styles and 

the Design of Network-based Software Architectures". This 

concept assumes that the Internet is not a set of pages but a 

set of resources accessible from an URI [11].  REST is an 

architectural style defined as an alternative to TCP and most 

cases of using SOAP. It provides data exchange, as SOAP 

and XML-RPC, often with XML. Web services that use the 

principles of REST architecture are often called Restful. The 

REST architecture is based on the infrastructure of the Web 

that is defined by the states and functions of a remote 

application as resources. Each resource is available as a 

unique one and has a standard address format. Under HTTP, 

it will be an URI with a universal syntax for addressing 

resources. These have a standard interface in which the 

operations and data types are precisely defined in XML or 

JSON or HTML format of data exchange. Data exchange is 

done on a client-server protocol, without states, 

characterized by a proxy cache server and multiple software 

layers [11, 12]. 

 

Another issue of the wordspotting based annotation 

assistance is the time, the image processing algorithm takes. 

When it has to treat several hundreds of high resolution 

images, wordspotting can take more time than a real-time 

annotation assistant can authorize. 
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To overcome this issue, we have created a session based 

approach, where users can select the collections, define and 

annotate or transcribe the candidate words and launch the 

wordspotting creating a new job session. Users can view the 

state of each session and validate the finished ones.  

 

 The role of a REST Web service is to initialize the 

wordspotting algorithm with data encapsulated in the client 

request. It creates files of treatment sessions and checks for 

the collections of manuscripts that are the subject of the 

research. If the document images have not been found, the 

Web service will download the missing images of 

manuscripts. After downloading them, they will be copied 

to the correct location at the runtime of the wordspotting. 

 

When the wordspotting sessions launch the image 

processing tool, it extracts the result into an XML file as the 

coordinates of the occurrences of the original annotation. 

These coordinates will be returned, used and processed by 

the Web service. Transcripts will be stored and displayed to 

the client Web application that uses this service. The user 

have the choice between validating the transcripts displayed, 

in which case they will be visible in the collection, or 

deleting them. 

IV. EXPERIMENTATION: CASE OF THE LIBRARY 

ARMARIUS 

In this section, we describe the evaluation of some 

digital library models in order to choose the best one to 

integrate and validate the function of our wordspotting 

protocol. The evaluation of digital libraries must be based 

on essential criteria. The requested criteria are to have a 

graphical interface, a search engine, a security system and 

especially a support system and personal space. All these 

services allow users to take advantage of them and realize 

their needs in a short time.  

 

Some models of digital libraries including support 

systems and monitoring annotations exist like ETANA-DL 

[13], an archaeological digital library, which manages a 

huge amount of manuscript collections and provides various 

services such as browsing, searching and annotating. 

GALLICA [14] is a European digital library that facilitates 

to its users different services like searching the documents, 

annotating and saving their preferences. Google Books 

Search [15] is a digital library that provides a personal space 

to search, add the user favorite books and even to comment 

them. ARMARIUS [16] is a digital archiving model that 

stores several manuscripts. It offers a personal space, a 

security system to manage the access rights of users, tracing 

system, support system and supports several types of 

annotations. Consequently, we are choosing ARMARIUS 

the most rewarding library and which includes the most 

requested features to facilitate the creation of a collaborative 

space. 

The prototype of the wordspotting Web service was 

tested with the collaborative digital library ARMARIUS. 

The latter is an “open source” prototype that manages a 

corpus of manuscripts and annotations. This model is 

structured in several collections which are organized into 

several sub-collections containing images. This model 

allows the manual annotation of manuscripts. Fig. 1 

illustrates the content of ARMARIUS digital library. This 

library is characterized by annotations which are of several 

types (keywords, transcripts, comments, questions, answers, 

digital signatures, messages). They are anchored to the 

images independently of the pixels which allow having the 

same notation for different versions of the image [16]. The 

library users identify themselves by their personal accounts 

to search into the collections, retrieve pages and view 

annotations. The generation of new annotations is allowed 

only to users who have the necessary rights.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The content of ARMARIUS digital library 

 

ARMARIUS is chosen as the case study to validate the 

proposed Web-service based architecture for the assistance 

system.  

 

We must notice that the wordspotting algorithm tested 

here is that proposed by Leydier et al [5]. This algorithm is 

based on differential features that are compared using a 

cohesive elastic matching method, based on zones of 

interest in order to match only the informative parts of the 

words.  It aims to facilitate the search for information by 

identifying occurrences of a word image in all the pages of 

manuscripts. This word query is selected by the user who 

defines the contours of an instance in any page of the 

document. Then, the system sends back the ordered list of 

the similar words for the image instance. Next, the list of 

answers is returned and sorted in order of similarity. The 

operator can by the way select the correct answers and 

eliminate the false detections.  

 

The Fig. 2 illustrates the possible communication 

scenarios between ARMARIUS and the wordspotting tool 
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(AlgoWOS) after the integration of the proposed Web 

service prototype. 

 

 
Figure 2. Communication scenarios between ARMARIUS and 

Wordspotting 

 

Once the Web service is installed, the ARMARIUS 

logged user can launch a wordspotting session. This step is 

illustrated by the Fig. 3. In fact, the user browses the 

document of the selected collection on which he adds either 

manually or with the assistance system of the application 

new keywords or transcript. Then, he saves the transcript of 

the annotation to display the link “Launch wordspotting”.   

 

When the user clicks on the link “Launch wordspotting” 

on the annotation popup, the interface of the Fig. 4 appears 

to choose the writing direction necessary to be specified for 

the wordspotting process (Left->Right (in French), Right-

>Left (in Arabic)). At the same time, the Web service 

replies with the needed images to be downloaded if they are 

not already present in the local machine of the wordspotting. 

Once the images are available, the session file will be 

created into an XML file as it is shown in Fig. 5.  

 

 

 

 
Figure 3. Launch of the wordspotting tool through the ARMARIUS 

interface 

 

 
Figure 4. ARMARIUS interface for the choice of the writing direction 

(Left->Right (in French)) here for Arabic texts 
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Figure 5. The session file created by the Web service after the data client 

request 

 

The second scenario “Consult progress” is demonstrated 

by the following screen (Fig. 6) which permits the user to 

consult the completion percentage of the current session of 

the wordspotting. Indeed, when the session file was created, 

the wordspotting starts the processing of the images. The 

operator can always send a request to consult the progress of 

the current session treatment. 

 

 
Figure 6. Illustration of the wordspotting session progress 

 

Finally, the user can retrieve the result of the 

worspotting session. For instance, the wordspotting daemon 

regroups in a file the different coordinates of all the 

occurrences similar to the original annotation (Fig. 7). When 

the percentage reaches 100%, the ARMARIUS user can be 

informed that the session is finished and he can check the 

result. The Web service converts and transmits it in a JSON 

format to the ARMARIUS application. The results can then 

be validated by the connected user to make them visible in 

his collection. These annotations can be used for other users 

who are allowed to access to the collection. The Fig. 8 

shows the annotations found by the wordspotting tool and 

validated by the user.  

 

 
Figure 7. The file generated by the wordspotting after grouping the 

different occurrences similar to the original annotation 

 

The above study of the feasibility of the wordspotting 

Web service assistance system on the digital library 

ARMARIUS is carried out for an extract of a manuscript 

provided by the “Tombouctou” archive. Other document 

images are also tested but for lack of space, we give just one 

example. Overall acceptable results are obtained and we can 

consider that we reached the aim of our research work.  

 

780



 

 

 
Figure 8. Wordspotting result validated by the user 

 

This section proves the efficiency of the proposed 

architecture once integrated to ARMARIUS. Other digital 

libraries could also be subject to this integration as the 

proposed architecture is useful for any Web application. 

This concern of supporting heterogeneity is argued by the 

main principal advantage of the REST-based architecture. 

For instance, each resource of the Restful Web service is 

identified by an URI. Thus, any Web application could 

access the service. 

 

V. CONCLUSION 

 

The integration of image processing tools in Web-based 

applications especially in digital libraries is being a 

promising issue. For instance, many users could share, 

exchange and take benefits from several information in a 

short duration and in a collaborative environment. With the 

REST-based Web service that considers the Web as a 

resource application, interoperability and communication 

among heterogeneous applications is simple, flexible and 

easy to realize. 

 

This paper emphasizes the fact that a digital library such 

ARMARIUS can take advantage from the wordspotting 

Web service through a REST-based architecture. We also 

show that long processing times can be handled through a 

session based approach. As a perspective to this study, we 

tend to enrich and enhance other digital libraries by 

integrating wordspotting and even other image processing 

tools. Further research will investigate the efficiency of a 

protocol based on the cloud computing... 
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