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Executive Summary 
The deliverable reported on the design and the implementation of the Image Annotator. We 
have optimized the tool with respect to fast annotation of images on low level of granularity. 
This kind of annotation is appropriate to support the current task of the Trend Analyser – 
searching for co-occurrences of instances of concepts. Here we add as a new context the 
images in multimedia documents. 

Also we describe the search engine web service and some tests on the speed of the query 
processing. 
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1 Introduction and Problem Statement 
In this deliverable we discuss the test and evaluation of the multimedia ontology and the NLP 
tools developed within WP5 in the period from month 22 to 33 of the project. In respect to 
multimedia ontology and image annotation we followed the recommendations of the reviewer 
team to consider this task as more research oriented (pure research) rather than a 
component of the current version of AsIsKnown System. Thus, we have defined level of 
precision of image annotation. In this way the user could annotate as much details as 
necessary for a given task. In this way we could minimize the necessary manual work 
involved in the image annotation. Using the implemented image annotation system we have 
annotated the images in the magazine articles used by the Trend Analyser. In order to use 
this annotation we have tuned the search engine to use image annotation as an additional 
search context. 

Here we present the new approach to image annotation, the list of software modules 
developed during this period. 
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2 Image annotation 
 

Our image annotation tool is based on PhotoStuff image annotator as it was described in 
D17 “Software tool to design multimedia ontology”1 We have changed it in several directions. 
The most important ones are the following: 

·  Using the document repository of XML Search Engine integrated within Trend 
Analyser. Originally PhotoStuff was working on web pages. Because, our documents 
are not web pages, but XML documents specially created to support the Trend 
Analyser, we have change the document repository. In the document representation 
we have not only paragraphs and sentences for text, but also image elements which 
can be annotated with conceptual information. 

·  For annotation the user can use also the available lexicons aligned to the ontology. 
For many users the conceptual information encoded in OWL-DL is not 
understandable, thus a more natural way to present the ontology to the users is 
necessary. Our view here is that this has to be done via lexicons. In this way a 
Bulgarian user can see the ontology in Bulgarian terms, German user in German 
terms, etc. For each concept we are using the head term for the term group for the 
selected language. If for a given language, for some concept there is no terms then 
the English term is used. This is necessary, because the development of the ontology 
and the English lexicon is done first, then the lexicons for other languages are 
created. 

·  One of the problems with image annotation is the granularity of the annotation. It 
could contain very detailed description of each object – its locations, its properties, its 
parts, their locations, etc. In our view for different tasks different levels of granularity 
is necessary. Thus, the task for finding co-occurrences of instances of some 
questions it could be enough to have only annotation on very low level of granularity. 
In such cases we could annotate region of an image (or the whole image) only with 
instances of concepts, but no relations between the instances. Thus, we designed the 
annotation system for fast annotation with concepts and leaving the slower 
annotations with relations for later stage. 

·  Another slow operation during the image annotation is the navigation over the 
ontology. The different concepts necessary for the annotation of an object could be in 
quite different places in the ontology. Thus, navigation during annotation will most 
probably require intensive search in the ontology which in the case of ontology with 
more than 2500 concepts will be a real problem. In order to minimize the need for 
such navigation we decided to create lists of shortcuts to the ontology, where each 
shortcut is a concept. These lists are called contexts of annotation. They are created 
on the basis of different sources. We defined contexts like: 

o Document context. In this case the concepts are selected from the other 
annotations in the document (in the textual part and the other images). The 
idea is that these concepts will be used in the annotation of the current image; 

o Image context. In this case the concepts are from the annotations of the 
current image. The idea is that some of them will have more than one 
instance depicted in the image. 

                                                
1 http://www.mindswap.org/2003/PhotoStuff/ 
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o History context. This context contains the last 20 (50) concepts used in the 
last annotations. There is a high probability they to be used again; 

o System context. This context contains concepts selected by the user as 
important for the annotation. 

We have implemented all of discussed features in the Image annotators. Here are some 
screenshots which demonstrate the user interface of the system and some of the above 
features. 

 

 

 

This is the main windows of the system. There is no information loaded in the system. On the 
left upper corner the menu element with the items for the main functionalities is opened. It 
supports loading of ontology and lexicons; management of documents. At the bottom the 
windows in which the contexts are listed are presented. 

In the next screenshot ontology is loaded without a lexicon. The concepts are represented as 
URIs in which namespaces are used. Also the screenshot demonstrates the sections of 
document browser (on the left side) and image editor (in the middle). In the second 
screenshot on the next page the ontology is translated in English. 
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Translated ontology: 
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The next screenshot depicts a document loaded in the tool. The document is a sequence of 
images and paragraphs from the document. In order to annotate an image the user needs to 
select it from the browser, and then the tool loads it in the image editor. The user could select 
a region in the image within the image editor. Then the user could add annotations related to 
the region. The screenshot also demonstrates the search in the ontology, the navigation over 
the found terms and showing the definition related to the terms. 

 

 

The screenshot demonstrates the annotation shortcuts (the contexts). They contain some 
concepts that were selected for each of them. Also on the right side of the screen the editor 
for relation annotation is presented. 
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The tool implemented in this way was used for the annotation of the images in the magazine 
articles used by the Trend Analyser. The search engine was tuned to index also images as a 
context for search. 
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3 Web Services and Software Modules 
 

In this section we describe the web services defined, implemented, and tested during the 
period. Here is a list of the services: 

 
1) Semantic Search : 
This module is published as a Web Service.  
The “AsIsKnown Search Module” is a specification of the “Search Engine” module 
implemented on the basis of the Lucene API for indexing and retrieving XML documents. It 
supplies functions for: 

·  Registering indexes, according to a specific indexing schema 
·  Addition of XML documents to an already registered index, with or without a supplied 

metadata file 
·  Searching within a particular index with a defined query (XML document defined 

according to the query schema) for matching documents 
·  Retrieving relevant parts from the matching documents and saving the result in a 

particular format (XML document validated by a particular schema) 
·  Listing all documents in a particular index 

The ERP of that service is:  
http://213.191.192.50:8080/aikos/services/SemanticSearch 
All the artifacts for that component can be found at: 
http://www.bultreebank.bas.bg/public/aikos/Semantic%20Index%20-%20Search%20&%20Indexing/ 
Users can find there a client implementation and a wrapping Query class in the 
SearchEngine.jar. If users need to integrate the web service on their own Tomcat server, 
they can find the SearchEngineService.aar file at the pointed location. A documentation of 
the service can be found on our public wiki: 
http://www.bultreebank.bas.bg/wiki/doku.php?id=projects:aikos:ws:semanticsearch . 
Documentation for the service update can be found on the wiki: 
http://www.bultreebank.bas.bg/wiki/doku.php?id=projects:aikos:updates:semanticsearch  
We tested the search service with multiple threads. The experiment scenario is: 
The search function of the semantic search WS service is parallel called by 5 threads. 
1) Input: 5 different queries: q1.xml, q2.xml, q3.xml, q4.xml, q5.xml 
2) The run method for each thread calls the search WS. The query name is passed on 
construction of the thread. The search function duration is measured for each thread. 
The results after 5 calls of all threads are: 

Thread/ 
Time (sec) 

Call 1 
(interval) 

Call 2 
(interval) 

Call 3 
(interval) 

Call 4 
(interval) 

Call 5 
(interval) 

Thread 1 6 s 6 s 6 s 1 s 6 s 
Thread 2 7 s 9 s 9 s 3 s 8 s 
Thread 3 9 s 8 s 8 s 9 s 10 s 
Thread 4 10 s 10 s 9 s 10 s 8 s 
Thread 5 9 s 10 s 10 s 10 s 6 s 

3) The result documents are: thread1.html, thread2.html, thread3.html, thread4.html, 
thread5.html  

 
2) Multimedia Annotator : 
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This module is a standalone application developed in Java and supports manual image 
annotation of multimedia documents with concepts. All the artifacts for the tool can be found 
at: http://www.bultreebank.bas.bg/public/aikos/Multimedia%20Annotator/ . There can be 
found documentation and flash demos. The latest release can be found there in the archive: 
Multimedia Annotator.zip. The tool is using Ontology Translator module in order to load the 
ontology and the lexicons. 
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4 Conclusions and Outlook 
In this deliverable we report on the design and the implementation of Image Annotator which 
to minimize the effort of first steps of image annotation which to support the current tasks of 
Trend Analyser. 

Also we present the web service implemented for the search engine module. 
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