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The Khresmoi project has had a very eventful and successful third year. The prototypes have been 
consolidated into three versions catering to the three end user groups targeted by Khresmoi. Khresmoi for 
Everyone is aimed at members of the general public, while Khresmoi Professional provides a comprehensive 
professional search environment for medical professionals. The specific image search needs of radiologists 
are met by the Khresmoi Radiology prototype, which is the main focus of this newsletter. Georg Langs first 
describes the technologies developed to allow search by visual similarity in MRI and CT clinical images, 
and a scenario in which such a search could be useful. Henning Müller goes beyond search in clinical 
images, and describes how visual search can also be done for images published in the medical literature. 
In order to ensure that the Khresmoi technologies meet the needs of radiologists, an extensive user-
centred evaluation was done with radiologists, as described by Dimitrios Markonis. In the next months, 
there are opportunities to see the Khresmoi prototypes live and discuss them with their developers at 
the events listed at the end of this newsletter.

• Khresmoi for Everyone prototype: http://everyone.khresmoi.eu
• Khresmoi Professional prototype: http://professional.khresmoi.eu 
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Imagine the following: you’re looking at a high resolution CT and see 
a pattern you are uncertain about. You click on the image and within 
a few seconds get all cases in your department, or region, containing 
similar patterns, together with the corresponding report; that’s all 
before you even enter a search keyword. The patterns that match 
your query are highlighted, and you can quickly browse through 
them and the attached reports. Wouldn’t that be helpful?
Search and information retrieval is an active area of research. Since 
the advent of internet search engines we know that they are a 
driving force in knowledge acquisition, and have become central to 
our daily work. We understand that retrieval is only useful if it is able 
to deliver reliable information efficiently, and if it answers a specific 
need for information. Recent findings have highlighted the potential 
of fast, efficient and accurate information retrieval to contribute 
substantially to improving radiological reporting.
A central user group on which the Khresmoi project focuses 
is radiologists and their information needs during daily routine, 
research, or teaching. Queries in such a search system can be based 
on a few keywords, an image, or both. The system presents results 
together with relevant information that facilitates quick browsing, 
and provides transparency regarding the source and its quality. 
Sources range from literature databases and secondary sources to 
image databases (PACS) within hospitals.

Visual queries: searching the PACS for patterns in image data
A particularly relevant area of radiological research is content-
based image retrieval (CBIR). The aim is to use image data itself 
– for instance a region of interest in a CT volume marked by the 
user – to query large image databases for similar patterns, and 
to provide the user with quick access to the corresponding data, 
such as images, reports, or even outcomes. The key to successful 
content-based image retrieval is the extraction of visual features 
that capture relevant characteristics of the imaged structure, 
together with fast matching and ranking algorithms that robustly 
identify similarities across millions of samples. CBIR, in the context 
of radiology, raises additional challenges to those in other domains. 
The visual information relevant to matching pathological features is 
often subtle compared to differences across organs. The variability 
of anatomical appearance, even in a healthy population, renders 
the learning of models challenging. Nevertheless, search results 
from realistic samples of several terabytes of medical imaging data 
have proved promising. The automatic identification of anatomical 
structures and the location of images work accurately. Initial results 
on the retrieval of anomalies suggest that methodology developed 
at the interface of machine learning, computer vision and medical 
imaging can provide clinically relevant search results. Current 
research is focusing on further improving the accuracy of the search. 

Efficient visual image search in clinical radiology
Georg Langs

Medical University of Vienna, Austria
georg.langs@meduniwien.ac.at 
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Scaling methods to make use of large data
A central insight is that transitioning from hundreds of data examples 
to millions changes many established paradigms. On the one hand, 
it makes efficient algorithms for matching and representation 
essential. On the other hand, the enormous amount of variability 
represented in the data allows for far more comprehensive models 
to be learned, while at the same time attracting attention to 
unsupervised modelling approaches. The methodological challenges 
touch on interesting mathematical problems ranging from basics 

such as graph theory, or algebra, to machine learning and pattern 
recognition. While methodological research continues, there is 
agreement regarding the goal. The knowledge that can be gained 
from millions of radiological imaging data, which have only been 
examined once so far, is tremendous. Making it more accessible, 
and gaining structure from this data are key to helping clinicians, 
researchers and teachers take full advantage of it.

Adapted from the ECR Today edition of 11 March 2013

• Video demo: http://tinyurl.com/ck6vm53

Searching images in the medical literature
Henning Müller

University of Applied Sciences Western Switzerland
henning.mueller@hevs.ch 

Khresmoi technology also allows images from the medical literature 
to be searched by visual similarity. A new and much larger database 
is now being used that includes all of PubMed Central with 700 000 
articles and 1.5 million images, containing in particular many more 
radiology images. The new capability to automatically separate 
compound figures into their constituent sub-figures increased the 
number of individual images indexed to around 2.5 million. To allow 
for more focused search, for all images the image type or modality 
was determined automatically and several filters allow the search 
results to be restricted, for example only to radiology modalities, 

which account for approximately 20% of the images but are of high 
interest for our target group, the radiologists. It is also possible to 
perform keyword and visual search together — this allows images 
similar to an example that also contains specific keywords in the 
caption to be found. 

Up to now, the image search in the medical literature and the search 
in clinical images described above were two separate applications. 
In the new prototypes the two applications are now combined and 
allow searching with clinical images for similar visual data or text in 

The Khresmoi Radiology Prototype, showing the query case (left) and search results (right) together with the selected search result image 
(centre) and corresponding radiology report data.
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the medical literature. The speed of the search has been improved 
both by improving the search algorithms and by taking a new cloud 
infrastructure into service. Last but not least there were many small 

changes in the interface itself such as basic image manipulation 
including level/window settings and zooming into images.
• Video demo: http://tinyurl.com/nj7k3c4 

User-centred evaluation  
of the radiology prototype

Dimitrios Markonis
University of Applied Sciences Western Switzerland

dimitrios.markonis@hevs.ch 

Developing a search system without taking the user requirements 
into account usually does not lead to a system accepted by the end 
users. For this reason, we have developed the Khresmoi Radiology 
system with extensive consultation of the end users. At the beginning 
of the Khresmoi project, a survey among radiologists (described in 
Khresmoi Newsletter 2) led to the initial system requirements. Now 
that the first Khresmoi Radiology prototype is available, we again 
needed feedback from the end users on how we are doing. 

In order to assess the current state of the image search system and 
to guide future development, a user-oriented evaluation process 
was performed. During this process, several user tests took place, 
having radiologists perform information seeking tasks using the 
system. Aspects such as efficiency, effectiveness and user satisfaction 
were measured and evaluated. The user-system interaction was 
monitored and shortcomings of the prototypes were identified.  

Radiologists gave feedback about the use experience and suggested 
additional features for the system. 

Analysis of the evaluation results showed that the user test 
participants understood well the concepts and goals of the system 
and identified an added value to their information finding tasks. 
Radiologists quickly felt comfortable with the system and reported 
intention of using the system regularly. Most importantly, the user 
tests revealed aspects of the system that were less satisfactory and 
needed modifications.

The results of the study were translated into system requirements 
and a new round of development has started, guided by these 
specifications. Once the technical improvements and additions are 
implemented and integrated into the Khresmoi system, a new round 
of user tests will take place in order to assess the final system.

The Khresmoi Professional Prototype showing the possibility to search images published in the literature by visual similarity.
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  European Congress of Radiology 2013
The European Congress of Radiology (ECR) attracts around 20 000 participants from over 100 countries, 
and includes a scientific and educational programme with over one thousand oral presentations. As part 
of ECR, the European Institute for Biomedical Imaging Research (EIBIR) organizes the IMAGINE exhibit, 
to present “novel technology that shapes radiology.” Khresmoi participated in the IMAGINE exhibit, with 
a booth and a prototype demo during the entire congress duration. In addition we presented Khresmoi 
and individual technical components in oral presentations at the IMAGINE symposium and the congress.
The IMAGINE exhibit is significant, since it not only aims at presenting applicable technology to radiologists, 
but also to communicate work in progress among the medical image analysis community. Both aspects are 
very valuable for Khresmoi. We could reflect on the applicability of the prototype with radiologists, while 
at the same time discussing methodological details among peers in the computer science field.
René Donner demonstrating the Khresmoi Radiology prototype.

  CeBIT 2013
Khresmoi was present at the booth EU Language & Big Data Projects at the CeBIT, the world’s largest 
and most international computer expo, from the 5th to the 9th of March 2013 in Hannover, Germany. 
Other EU projects present at the booth were PROMISE, X-LIKE and RENDER. The Khresmoi prototypes 
were demonstrated to many visitors. This also gave us the opportunity to exchange information and 
results with other research projects, in particular German national projects. This event also premiered the 
Khresmoi golf shirts and Khresmoi pens. 
	 Demonstrations at the CeBIT 2013 booth.

  MedInfo 2013
The three Khresmoi prototypes were shown in a 45 minute demo presentation at the 14th World 
Congress on Medical and Health Informatics (MedInfo) held in Copenhagen, Denmark from August 20th 
to 23rd, 2013. Furthermore, a presentation on the end user evaluations with radiologists was given, and 
posters on the end user evaluations with physicians and on the automated classification of health web 
pages were shown.  
Henning Müller presents the Khresmoi Radiology prototype at the MedInfo 2013.

  
  VISCERAL Benchmark

The VISCERAL Benchmark is evaluating automatic whole body labelling in 3D medical imaging data. MRI and 
CT images that have been manually annotated by radiologists have been made available to participants in the 
benchmark, where 15 organs in each image are annotated. The participants in the VISCERAL Benchmark should 
program algorithms to automatically segment the organs, where the available manually annotated data can be 
used for training and tuning these algorithms. After the algorithm submission deadline, these algorithms will be 
tested on images that the participants have not seen, and participants will be informed about the performance of 
their algorithms. The VISCERAL Benchmark is currently open for participation, and registration is still possible. The 
deadline for submitting algorithms is the 30th of November 2013. 
More details are on the web page: http://visceral.eu 

The ground truth of an image used in the VISCERAL benchmark.

Project News



Issue #5
October 

2013

5

To order the newsletter and receive regular updates: 
http://www.khresmoi.eu/contact-us/keep-me-updated/

Members of the general public want access to reliable and understandable medical information in their 
own language 

Clinicians and general practitioners need accurate answers rapidly—a search on PubMed requires on 
average 30 minutes, while clinicians typically have 5 minutes available. Furthermore, over 40% of 
searches fail to provide relevant information 

Radiologists are drowning in images—at larger hospitals over 100GB (over 100’000 images) are 
produced per day 

Representative groups of end users are available for sizable evaluations, accessed through a medical 
search engine with 11’000 queries per day, a professional association of 2’700 medical doctors, and two 
radiology departments with 175 radiologists.  

 

 

Main Objectives 
Project Coordinator 

Henning Müller 
HES-SO Valais 

Tel: +41 27 606 90 36  
Fax: +41 27 606 90 00  

henning.mueller[at]hevs.ch  

Scientific Coordinator 

Allan Hanbury 
Information Retrieval Facility  

Tel: +43 1 236 94 74 6042  
a.hanbury[at]ir-facility.org 

Partners 

University of Applied Sciences of 
Western Switzerland (CH),  

Information Retrieval Facility (AT),  
Atos Origin (ES),  

ELDA (FR),  
Ontotext (BG),  

Dublin City University (IE),  
University of Duisburg-Essen (DE),  
Charles University in Prague (CZ),  
The University of Sheffield (UK),  

Health on the Net (CH),  
Medical University of Vienna (AT),  

Society of Physicians in Vienna (AT) 

Duration: 09/2010-08/2014 

Funding scheme: IP 

Total Cost:  € 10.534 m  

EC Contribution: € 8.036 m 

GA number: 257528 

  

 

 

At a glance 

  

Use Cases 

 
Make available cutting edge techniques 
implemented in open source software.  
 
Industrial Impact: Improve existing open source 
products’ stability, features and performance, and 
hence their attractiveness and suitability for wider 
deployment. 
 
Public Impact: Members of the public will be using 
the Health on the Net search engine, improved by 
the KHRESMOI technology, relatively early in the 
project. 

Medical Impact: Improve the access to medical 
information for doctors, so that they have more 
time to talk to and to treat patients, having all the 
information required for doing so more effectively.  
 
Convert the flood of radiological image data into a 
boon instead of a curse. 
 
Scientific Impact: Address the lack of publicly 
available large-scale data sets and realistic task-
based scenarios on which to assess new 
technologies.  

Expected Impact  

Khresmoi- Medical Information Analysis and Retrieval  

Medical information retrieval, multilingual information access, multimedia and multimodal 
information management, large-scale 3D, 4D data sets 

http://khresmoi.eu 

unstructured or semi-structured biomedical texts 
and images to structured information in 
knowledge bases 

Support of cross-language search, including multi
-lingual queries, and returning machine-
translated pertinent excerpts 

Adaptive user interfaces to assist in formulating 
queries and display search results via ergonomic 
and interactive visualizations 

The research will flow into several open source 
components, which will be integrated into an 
innovative open architecture for robust and scalable 
biomedical information search. 

The KHRESMOI platform consists of a multi-lingual 
multi-modal search and access system for 
biomedical information and documents. This will 
be achieved by: 

Effective automated information extraction 
from biomedical documents, including 
improvements using crowd sourcing and active 
learning, and automated estimation of the level 
of trust and target user expertise 

Automated analysis and indexing for medical 
images in 2D (X-Rays), 3D (MRI, CT), and 4D 
(fMRI) 

Linking information extracted from 

Project Coordinator
Henning Müller 
University of Applied Sciences 
Western Switzerland 
Tel: +41 27 606 90 36 
Fax: +41 27 606 90 00 
henning.mueller[at]hevs.ch

Scientific Coordinator
Allan Hanbury 
Vienna University of Technology
Tel: +43 1 58801 188310
allan.hanbury[at]tuwien.ac.at

Partners
University of Applied Sciences 
Western Switzerland (CH), 
Vienna University of Technology (AT),  
Atos Origin (ES), 
ELDA (FR), 
Ontotext (BG), 
Dublin City University (IE), 
University of Duisburg-Essen (DE), 
Charles University in Prague (CZ), 
The University of Sheffield (UK), 
Health on the Net (CH), 
Medical University of Vienna (AT), 
Society of Physicians in Vienna (AT)

Duration: 
09/2010 - 08/2014

Funding scheme: IP

Total Cost: 
€ 10.534 m

EC Contribution: 
€ 8.036 m

GA number: 257528

http://khresmoi.eu

At a glance

Im
pr

in
t: 

Co
py

rig
ht

 K
hr

es
m

oi
, a

ll r
igh

ts 
re

se
rv

ed
, 2

01
3.

Members of the general public want access to reliable and understandable medical information in their 
own language 

Clinicians and general practitioners need accurate answers rapidly—a search on PubMed requires on 
average 30 minutes, while clinicians typically have 5 minutes available. Furthermore, over 40% of 
searches fail to provide relevant information 

Radiologists are drowning in images—at larger hospitals over 100GB (over 100’000 images) are 
produced per day 

Representative groups of end users are available for sizable evaluations, accessed through a medical 
search engine with 11’000 queries per day, a professional association of 2’700 medical doctors, and two 
radiology departments with 175 radiologists.  

 

 

Main Objectives 
Project Coordinator 

Henning Müller 
HES-SO Valais 

Tel: +41 27 606 90 36  
Fax: +41 27 606 90 00  

henning.mueller[at]hevs.ch  

Scientific Coordinator 

Allan Hanbury 
Information Retrieval Facility  

Tel: +43 1 236 94 74 6042  
a.hanbury[at]ir-facility.org 

Partners 

University of Applied Sciences of 
Western Switzerland (CH),  

Information Retrieval Facility (AT),  
Atos Origin (ES),  

ELDA (FR),  
Ontotext (BG),  

Dublin City University (IE),  
University of Duisburg-Essen (DE),  
Charles University in Prague (CZ),  
The University of Sheffield (UK),  

Health on the Net (CH),  
Medical University of Vienna (AT),  

Society of Physicians in Vienna (AT) 

Duration: 09/2010-08/2014 

Funding scheme: IP 

Total Cost:  € 10.534 m  

EC Contribution: € 8.036 m 

GA number: 257528 

  

 

 

At a glance 

  

Use Cases 

 
Make available cutting edge techniques 
implemented in open source software.  
 
Industrial Impact: Improve existing open source 
products’ stability, features and performance, and 
hence their attractiveness and suitability for wider 
deployment. 
 
Public Impact: Members of the public will be using 
the Health on the Net search engine, improved by 
the KHRESMOI technology, relatively early in the 
project. 

Medical Impact: Improve the access to medical 
information for doctors, so that they have more 
time to talk to and to treat patients, having all the 
information required for doing so more effectively.  
 
Convert the flood of radiological image data into a 
boon instead of a curse. 
 
Scientific Impact: Address the lack of publicly 
available large-scale data sets and realistic task-
based scenarios on which to assess new 
technologies.  

Expected Impact  

Khresmoi- Medical Information Analysis and Retrieval  

Medical information retrieval, multilingual information access, multimedia and multimodal 
information management, large-scale 3D, 4D data sets 

http://khresmoi.eu 

unstructured or semi-structured biomedical texts 
and images to structured information in 
knowledge bases 

Support of cross-language search, including multi
-lingual queries, and returning machine-
translated pertinent excerpts 

Adaptive user interfaces to assist in formulating 
queries and display search results via ergonomic 
and interactive visualizations 

The research will flow into several open source 
components, which will be integrated into an 
innovative open architecture for robust and scalable 
biomedical information search. 

The KHRESMOI platform consists of a multi-lingual 
multi-modal search and access system for 
biomedical information and documents. This will 
be achieved by: 

Effective automated information extraction 
from biomedical documents, including 
improvements using crowd sourcing and active 
learning, and automated estimation of the level 
of trust and target user expertise 

Automated analysis and indexing for medical 
images in 2D (X-Rays), 3D (MRI, CT), and 4D 
(fMRI) 

Linking information extracted from 

Upcoming events
•	 Khresmoi will be present at the Innovation days in Paris, France from October 7th to 

8th 2013.  The event is a major matchmaking event to bring partners in the eHealth 
domain together. See: http://www.lifescience-outlook.com/innovationdays 

•	 The Khresmoi Professional prototype for medical practitioners will be shown at a 
booth at the 44th Congress for General Medicine in Graz, Austria from November 
28th to 30th, 2013. Attendees will have the opportunity to try and solve medical 
questions using the prototype. More information at: http://www.stafam.at/ 

•	 The Khresmoi prototypes will be shown at a booth at the ICT 2013 event in Vilnius, Lithuania 
from November 6th to 8th, 2013. The event is the official start of Horizon 2020 and will bring 
together over 4000 researchers and policy makers.  
More can be found at: http://ec.europa.eu/digital-agenda/en/ict-2013

•	 Henning Müller will present on the structuring of radiology information (lexicons, semantics, 
ontologies, …) with Elmar Kotter at the Radiology Management course on the 9th of October, 
before the Management in Radiology meeting in Barcelona, Spain on October 10th to 11th, 2013.

•	 The Khresmoi Radiology prototype will be demonstrated at the International Conference 
on Multimedia Modeling (MMM) in Dublin, Ireland from January 8th to 10th, 2014.

Read more on the Khresmoi webpage: http://khresmoi.eu 

Follow Khresmoi on Twitter: https://twitter.com/khresmoi 

Join the Khresmoi group on LinkedIn: http://www.linkedin.com/groups/KHRESMOI-project-3745929 


