
1. Narrative description; for each submission, provide a description of your innovative 
project. Descriptions shall include:  

o Explanation of the library’s innovation 

Scientists and the public often better understand complex biomedical concepts through visual 
means: radiographic images, photographs, sketches, graphs or charts. OpenI (pronounced “open 
eye”), a system developed at the Lister Hill National Center for Biomedical Communications, U.S. 
National Library of Medicine, at the National Institutes of Health, enriches the traditional 
bibliographic citations in biomedical literature (MEDLINE® citations) with visual information, as 
well as with “bottom line statements” extracted from publications. The system enables users to 
search for and retrieve visual material in response to search terms, example images, or 
combinations of both. The innovations in the OpenI project include both the modernization of 
NLM information retrieval services and substantial developments in information technology 
needed to seamlessly combine visual and textual information in the enriched MEDLINE citations, 
as well as to ensure fast and easy access to search results.  

o Published mission statement of nominated institution 

The U.S. National Library of Medicine (NLM)  
(1) assists the advancement of medical and related sciences through the collection, 
dissemination, and exchange of information important to the progress of medicine and health; 
(2) serves as a national information resource for medical education, research, and service 
activities of Federal and private agencies, organizations, and institutions; 
(3) serves as a national information resource for the public, patients, and families by providing 
electronic access to reliable health information issued by the National Institutes of Health and 
other trusted sources; 
(4) publishes in print and electronically guides to health sciences information in the form of 
catalogs, bibliographies, indexes, and online databases; 
(5) provides support for medical library development and for training of biomedical librarians 
and other health information specialists; 
(6) conducts and supports research in methods for recording, storing, retrieving, preserving, and 
communicating health information; 
(7) creates information resources and access tools for molecular biology, biotechnology, 
toxicology, environmental health, and health services research; and 
(8) provides technical consultation services and research assistance. 
 
Lister Hill National Center for Biomedical Communications (LHNCBC), NLM  
Mission Statement 
The Lister Hill Center is a research and development division of the U.S. National Library of 
Medicine. Seeking to improve access to high quality biomedical information worldwide, the 
Lister Hill Center conducts and supports research and development in the processing and 
dissemination of high quality imagery, medical language processing, high-speed access to 



biomedical information, intelligent database systems development, multimedia visualization, 
knowledge management, data mining and machine-assisted indexing. 

o History of development and implementation of the program in brief 

The OpenI system is the outgrowth of LHNCBC research in Image and Text Indexing for Clinical 
Decision Support and Education that is supported by decades of intramural research in image 
and text processing and indexing, as well as clinical decision support. The need for access to 
visual information along with the access to bibliographic citations was established by library and 
biomedical researchers before the beginning of our project.  From the beginning, our project 
adopted the continual development paradigm: we built a first prototype system that followed 
the recommendations of Hearst et al.1 in 2008 and evaluated the system in the ongoing medical 
image retrieval evaluation2

o Intended clientele; including a brief description of the method(s) of assessing 
effects on clientele 

. We then conducted an in-house usability study, improved the 
system in line with the findings of the evaluation, and presented the system to our institution’s 
Board of Scientific Counselors. This advisory Board recommended both scaling the prototype 
system to provide access to as many open source publications as possible, and to accelerate 
research in new technologies that support image and text retrieval. This scaled-up OpenI system 
now provides access to all publications in the Open Access subset of PubMed Central® (over 
1,200,000 figures from more than 450,000 articles), and was launched for public access in 
February 2012, and quickly ramped up the client base to over 13,000 unique users a day.  

The intended OpenI clientele are medical professionals and the lay public. The effects on our 
users are assessed through interactions with the regional representatives of the National 
Network of Libraries of Medicine (NN/LM), monitoring of the system use logs (that show a 
steady growth in use of the system since its launch), direct interactions with consumers 
submitting requests to the OpenI team, and formal usability studies.  

o Principal players (staff, consultants), with brief biographical statements 

The lead investigators for the OpenI project are Drs. Dina Demner-Fushman and Sameer Antani, 
both at the LHNCBC.  
 
Dr. Dina Demner-Fushman is a Staff Scientist.  She leads research in information retrieval and 
natural language processing; providing clinical decision support through linking evidence (text 
and images) to patients’ data; automated answering of consumer health questions; and 
extracting information from clinical text. Her interest in biomedical and clinical informatics 
stems from years of clinical practice (M.D. obtained from Kazan State Medical Institute in 1980) 
and clinical research (Doctorate (Ph.D.) in Medical Science earned from Moscow Medical and 
Stomatological Institute in 1989.) She earned her M.S. and Ph.D. in Computer Science from the 
University of Maryland, College Park in 2003 and 2006, respectively, and her B.S. degree in 

                                                             
1 Hearst, M.A., Divoli, A., Wooldridge, M.A. and Ye, J. (2007) "Exploring the Efficacy of Caption Search for 
Bioscience Journal Search Interfaces", BioNLP Workshop at ACL 2007, Prague, Czech Republic 
2 http://imageclef.org/2013  

http://imageclef.org/2013�


Computer Science from Hunter College, CUNY in 2000.  Dr. Demner-Fushman is a Fellow of the 
American College of Medical Informatics (ACMI) and an editorial board member of the Journal 
of the American Medical Informatics Association.  
 
Dr. Sameer Antani is a Staff Scientist. He leads research in multimodal biomedical information 
retrieval, content-based image retrieval, biomedical image processing, multimedia-rich 
interactive publications, mobile health apps, and a system to aid family reunification in mass 
disaster events. He earned a B.E. from the University of Pune, India, in Computer Engineering, 
and M.Eng. and Ph.D. from the Pennsylvania State University in Computer Science and 
Engineering. Dr. Antani is a Senior Member of the SPIE, the IEEE, and its Computer Society, and 
AMIA. He serves as the Vice Chair for Computational Medicine on the IEEE Technical Committee 
on Computational Life Sciences (TCCLS), and is the Chair of the AMIA Biomedical Imaging 
Informatics Working Group. He is an editorial board member of Elsevier Journal of Computers in 
Biology and Medicine. 

o Functional specifications and requirements, if appropriate 

OpenI follows the conventional search engine design and is intuitive to use. Users can search for 
images and articles using keywords, example images, or combinations of both. Users may view 
the results in a grid (“slide-sorter” view) or as a traditional list of citations. Users may also filter 
search results in different ways:  e.g., by image modality, publication type, subject area and 
journal title. Results may be re-ranked according to their relevance to a specific task (for 
example, treatment or diagnosis). There are no specific requirements to use OpenI, but a FAQ 
section provides answers to any questions users may have.  

o URLs, photos, videos, other media, if appropriate to understanding the innovation 

OpenI url: http://openi.nlm.nih.gov/  

OpenI functions at a glance: 

 

 

 

 

 

 

o Press coverage, if appropriate 

Examples of Web coverage: 

http://openi.nlm.nih.gov/�


http://nnlm.gov/gmr/blog/2012/12/07/openi-image-search-engine/  

http://webeye.ophth.uiowa.edu/the-update/entry/update/open-i-an-image-search-engine 

http://www.libraries.uc.edu/liblog/2012/12/10/open-i-a-new-source-for-biomedical-
images/  

o User documentation, if appropriate. 

User documentation is provided at http://openi.nlm.nih.gov/faq.php  

2. Nominator’s statement: Why is the nominee particularly worthy of this recognition? 

The lead investigators, Drs. Antani and Demner-Fushman, are nominated for this project because of 
the unique synthesis of their individual contributions in image processing and natural language 
processing resulting in a system that exploits both research areas. OpenI is a novel information 
system that searches biomedical research articles to provide users with citations that are enriched 
with relevant images and “take-home messages” extracted from the articles. It has been developed 
on scalable cloud architecture and currently provides access to 450,000 open access articles and 
over 1.2 million images hosted in National Library of Medicine’s PubMed Central® repository. As 
more articles are released into the public domain, their text and illustrations (images, charts, graphs) 
are incorporated incrementally into the collection for search by the user community.  As the first 
production-level system of its kind in the biomedical domain, OpenI responds to several hundred 
simultaneous users very quickly and has been receiving over 13000 unique visitors daily, despite 
being launched less than a year ago. The innovative technologies developed for the OpenI project 
support multi-modal image and text queries to find images and text that are most relevant to the 
query. This capability is a novel contribution to the science and technology of information retrieval 
where text and image characteristics are unified and are simultaneously used in the search. 

As the first system of its kind in the biomedical domain, OpenI has enabled medical professionals 
and the public access to visual information from biomedical articles that are highly relevant to their 
query, as well as the take-home message of the articles. The OpenI user may use more natural 
queries that include images in an initial search, or take an image from the search results to find ones 
that are “more like” their desired result. Such search strategies enrich the notion of looking for 
“patients like this one” by allowing a user to augment a query by adding patients’ clinical images to 
the key word descriptions of their diseases and symptoms. The user sees the search results in a 
“dashboard” that allows a review of their relevance at a glance, as well as quickly getting to the 
detailed views of relevant scientific papers.  This system therefore has the potential to speed up 
translation of biomedical research to clinical practice by bringing relevant research results to 
clinicians at their convenience and in real time. It also could facilitate the integration of disparate 
biomedical research data by showing the salient results of various related studies side-by-side.  

OpenI is designed using the latest technological advances such as virtual machines and high 
throughput computing infrastructure, and is hosted in a private data storage cloud architecture that 
is sustainable and can be easily scaled up to incorporate more content. The technologies developed 
for OpenI can be readily adapted by other research libraries.  

http://nnlm.gov/gmr/blog/2012/12/07/openi-image-search-engine/�
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3. Listing of publications or references, if any, by the nominee that support this nomination. 
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• Rahman MM, Antani SK, Thoma GR. A Learning-Based Similarity Fusion and Filtering Approach For 
Biomedical Image Retrieval Using SVM Classification and Relevance Feedback. IEEE Transactions on 
Information Technology in Biomedicine. July 2011;15(4):640-646. 

• You D., Methods for Biomedical Image Content Extraction Toward Improved Multimodal Retrieval of 
Biomedical Articles, PhD. Thesis in Computer Science and Engineering, State University of Buffalo, New 
York, May 2011 [D. You is long standing member of OpenI team, and an advisee of Dr. Sameer Antani] 

• Apostolova E. Information extraction from radiology reports for the purpose of automatic semantic 
annotation of medical images, PhD. Thesis in Computer Science and Digital Media, DePaul University, 
Chicago, IL, September 2011 [Emilia Apostolova is an advisee of Dr. Demner-Fushman] 
 
ADDITIONAL publications available at http://archive.nlm.nih.gov/pubs/biblio/biblio.php   

4. Letters of support and/or testimonials may be submitted by readers/users, other research 
libraries, and others. 
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