
Proposal for Establishing a 

Center for Biomedical Data and Language Processing 

EXECUTIVE SUMMARY 

The primary goal for establishing a Center for Biomedical Data and Language Processing (CBDLP) is to foster 

collaborative research between academic scholars and practicing biomedical domain experts and to educate future 

scientists to do world-class research. There has been a rapid growth in the amount of biomedical data that is generated 

every day in multiple formats, including natural languages, medical/biological images, proteomic data and gene expression 

data from various tissues and cell lines, by research scholars and by clinicians alike, making automatic processing of such 

data indispensable if it has to be widely useful. The biomedical data and natural language processing research at the 

University of Wisconsin-Milwaukee has been extremely successful in a relatively short time period and it will be very 

timely to further advance its growth by establishing the proposed Center in this research area of great demand. The major 

envisioned strength of the Center will be in attracting extramural funding that will serve the goals of the College of Health 

Sciences in advancing the science through innovative research and the larger mission of the University in establishing itself 

as a research institution, and the larger campus-wide effort in establishing an Institute of Biomedical Informatics.      

RATIONALE  

An incredible number of biomedical documents are out there and are generated everyday by researchers as published 

articles and by clinicians as clinical reports, discharge summaries etc. The rate of generating such documents has increased 

rapidly in recent years as is reflected from the contents of PubMed and Electronic Healthcare Records. It is not possible for 

any human to keep track of all the research developments taking place as published in these research articles or to mine 

useful patterns from many clinical reports. Automatically processing the knowledge present in these documents using 

computers holds the promise of enhancing the quality of future healthcare and also in speeding up biomedical research. 

Given that majority of biomedical documents are written in natural languages, like English, and are intended for human 

readers and not for computers, biomedical natural language processing (BioNLP) is essential for processing these 

documents.  Some applications of biomedical natural language processing are: building useful databases of biomedical 

discoveries from published articles, summarizing research articles, inferring clinical state of patients from clinical reports, 

aiding in clinical decision support systems by finding answers for clinical questions from biomedical documents, doing 

bio-surveillance from clinical reports, and building and enriching ontologies and metadata schemas that can support further 

document processing..  

In addition to natural language (both text and speech), biomedical researchers incorporate numerous figures/images into 

their publications to report experimental results, present research models, and provide examples of biomedical objects 

(e.g., cells, tissue, and organs), and automatically and effectively mining information from those images can greatly benefit 

physicians for performing clinical education or disease diagnoses and biologists for seeking specific biological evidence. 

Such applications include developing figure search engine by classifying figures into different types (e.g. Gel image, 

Image-of-thing, Graph, Model and Mixed), enhancing biomedical named entity recognition and normalization by 

extracting figure text, and performing figure ranking using both textual and image features.   

With the rapid development in high throughput biological experiments, enormous omic data, including genome, proteome, 

interactome and localizome, is increasingly proliferated. Automatic analysis of these data plays an important role in 

improving our understanding of biological systems.  Such improved understanding can be a great help for translational 

research leading to  better patient care. For example, connections between drugs, biological processes, diseases and other 

adverse effects can be detected by analyzing gene expression data, which could beneficially facilitate several real-life 

applications of patient care safety, such as detecting drug adverse effects before clinical trial for drug development, and 

discovering new adverse effects for in-market drugs.   

The research on biomedical data and language processing (BioDLP) aims to systematically integrate BioNLP, biomedical 

image processing, ontology/metadata development,  and bioinformatics on omic data to facilitate information needs in 

biomedical, clinical and biological community. BioDLP research at UWM in the past four years has focused on some of 

the above applications and has been very productive resulting into over 40 publications in top journals and conferences in 

biomedical informatics. Successful systems have been built, including ones that answer clinical questions, summarize 

biomedical research documents, extract structural information from clinical narratives, search figures of interest, classify 

biomedical figures, and detect adverse drug effects. Most of this research has been funded externally by NIH. The research 

is also based on good collaborations with the Medical College of Wisconsin, and over 10 other academic institutions.  

Currently over 10 Ph.D. students, postdocs, and two research faculty are doing research in the aforementioned fields.  



However, given the high demand for BioDLP research as indicated by the funding trends and above collaborations, there is 

still a lot of scope for this program to grow here at UWM. The need for BioDLP research is likely to continue and hence a 

new Center will be very opportune. It will greatly enhance the visibility of UWM’s BioDLP research resulting in attracting 

more external funding, more collaborators and more postdocs and students. All this will allow the current faculty to be 

more productive and also potentially attract new faculty to further strengthen UWM’s BioDLP research. It will also help 

establishing professional connections with other leading researchers in BioDLP and gain from their knowledge through 

seminar series and invited talks.       

INTERDISCIPLINARY & COLLABORATIVE CENTER 

BioDLP research is collaborative by its nature. To be successful, research in this area requires strong collaborations that 

include not only computer scientists, informaticians, and linguists but also biomedical domain experts, like bio-curators, 

annotators, practicing clinicians etc. In fact being an applied area, its goals and measures of success are often set by  

biomedical experts. The propose Center will also be interdisciplinary and will bring together and involve researchers with 

different expertise. As mentioned in the Introduction, BioDLP research at UWM already has collaborations with the 

Medical College of Wisconsin and other academic institutions, the new Center will not only strengthen the existing 

collaborations but also attract more collaborations from within UWM and Milwaukee as well as from outside.  The 

following is a list summarizing some of the groups that are envisaged to collaborate with the Center. However, this is not 

meant to be an exclusive list, the Center will welcome collaborations with any other interested groups: 

Potential Collaborators for the Center for Biomedical Data and Language Processing 
UWM:  Peter Tonellato (School of Public Health, UWM), Susan McRoy (Department of Computer Science), Hemant Jain 

(Sheldon B. Lubar School of Business)  

 

Outside UWM:   

Isaac Kohane, Harvard Medical School 

James Cimino, National Institutes of Health 

Daniel Rubin, Mark Musen, Stanford University 

Wen Wang, Dimitra Vergyri, SRI International 

Steve Belknap, Dennis West, Mark Courtney, Beatrice J. Edwards, Northwestern University 

Howard Jacob, Pippa Simpson, Charles Kahn, Medical College of Wisconsin 

Cathy Wu, University of Delaware 

Christopher Chute, Mayo Clinic 

Diana Oleary, University of Maryland, College Park 

Rachel Richisson, Rare Disease Network, University of South Florida 

 

ORGANIZATIONAL STRUCTURE 

 



Figure 1: CBDLP Organization 

Advisory Board:  

 Local: Randy Lambrecht (Aurora, not yet invite), Howard Jacob (Professor, Medical College of Wisconsin, 

accepted verbally)   

 External: Ted Shortliffe (CEO, American Medical Informatics Association; Professor, University of Texas, 

Huston, accepted verbally), Atul Butte (Stanford University, accepted by email), Isaac Kohane (Harvard University, 

accepted verbally) 

 

Advisory members will meet once a year.  

 

Director: Hong Yu.  

        Director Responsibilities: Supervise all research initiatives and help junior faculty members with their grant 

            applications.  

Core Faculty Members: Rohit J. Kate, Feifan Liu, Tim Miller, Timothy B. Patrick, Ron Cisler 

Core Faculty Responsibilities: participate on faculty government. Help make decisions in space and other issues related    

    to center. Participate on grant application and large center/training grant applications.  

Affiliated Faculty Members: TBN 

Postdocs: Zuofeng Li, Daehyun Kim 

PhD Students: Shashank Agarwal, Qing Zhang, Balaji P. Ramesh, Zubair Dhala, Kourosh Ravvaz, Mary Shimoyama 

Administrative Staff: Alexander M. Kruse 

IT/Server Support: Weisong Liu 

PURPOSE & GOALS 

The proposed Center will bring together above researchers and collaborators and will help channelize their interests and 

efforts towards doing productive BioDLP research which will also lead to strong extramural grant proposals. The Center 

will also play an important role in educating PhD students in doing BioDLP research in a collaborative environment.           

Conducting world-class research being its primary goal, the proposed Center will help UWM improve its standing as a 

research II institution and will increase UWM's visibility and reputation in the medical and research communities in the 

nation as well as abroad.  Subject to appropriate financial support, the following are ambitious but achievable goals of the 

proposed Center within its first five years. 

 

Five Year Goals of the Center for Biomedical Data and Language Processing  

• Bring extramural funding in excess of $1 million direct cost per year 

• Be a respected & well recognized Center for BioDLP research nationally and internationally  

• Attract, support and graduate at least 10 PhD students 

• Attract postdocs and future faculty who are  high-caliber researchers 

• Attract visiting scholars who carry their own research grants 

BUDGET 

The following funding is being requested as a one-time 3-year startup fund by College of Health Sciences as well as UWM 

(a one-time of $20k, committed by UWM Provost Johannes Britz and a total of $45k ($15k per year), committed by Vice 

Chancellor of Research & Economic Development and Dean of the Graduate School Colin Scanes, and CHS will cover the 

remaining $334,894) that will help expand the current BioDLP research at UWM to the point where it will be able to 

attract sufficient extramural funding to be self-sustaining and meet the goals mentioned earlier. 

 

Year 1 
Description Budget 

Director (1 summer salary) $17,209.39 

External Board $2K supporting 5 outside external 

review board 

Seminar Series $4K (9 invited speakers:5 

Wisconsin+4 Outside) 



Student (33% annual RA) 

fringe+stipend+tuition 

$20,953 

Computers $40K a half-time computational 

support 

Administrator (salary 38K, 50% for the initial 

6 month and extend to 100% for the rest of 

years) 

$26,581.00 for 1-6 month 

$53.162,00 for 7-36 month 

Printing/fax/phone/meals $1K 

Total 113,140.00 

 

 

Year 2 (assuming 3% increase of expenses 
Description Budget 

Director (1 summer salary) $17,725.27 

External Board $2K supporting 5 outside external 

review board 

Seminar Series $4K (9 invited speakers:5 

Wisconsin+4 Outside) 

Student (33% annual RA) 

fringe+stipend+tuition 

$20,994 

Computers $41.2K a half-time computational 

support 

Administrator (salary 38K, 50% for the initial 

6 month and extend to 100% for the rest of 

years) 

$54,756.86  

Printing/fax/phone/meals $1K 

Total $141,676 

 

Year 3 
Description Budget 

Director (1 summer salary) $18,257.03 

External Board $2K supporting 5 outside external 

review board 

Seminar Series $4K (9 invited speakers:5 

Wisconsin+4 Outside) 

Student (33% annual RA) 

fringe+stipend+tuition 

$21,022 

Computers $42.4K a half-time computational 

support 

Administrator (salary 38K, 50% for the initial 

6 month and extend to 100% for the rest of 

years) 

$56,399.57 

Printing/fax/phone/meals $1K 

Total $145,078 

 

 

PROJECT INVESTMENT 

 

Total: $399,894 

 

RETURN 

 

Year 1: $50K indirect 

Year 2: $75K indirect 

Year 3: $125K indirect 

Year 4: $175K indirect 

Year 5: $250K indirect 



 

CURRENT RESEARCH SUPPORT 
 

5R01LM009836, NIH NLM 

9/30/2007-8/31/2011 $1.1 million 

“HERMES: Help physicians to Extract and articulate Multimedia information for answering 

clinical quEstionS” 

Hong Yu, PI 

 

5R21RR024933, NIH NCRR 

12/1/2007-11/30/2010 $409,602 

“Towards the building of a comprehensive biological experiment database” 

Hong Yu, PI 

 

1R01LM010125-0109 (PI Issac Kohane) 

7/1/2009-6/30/2011 $134,000 

“Preventing the indidentalome” 

Hong Yu, Subcontract PI 

 

NIH NIGMS 

4/1/2011-3/30/2016 $3.3 million 

"Exploring Natural Language Processing, Image Processing, Machine Learning, and User 

Interfacing for Intelligent Biomedical Figure Search" 

Hong Yu, PI 

 

Wisconsin Statewide Perinatal Data System:  Peridata.Net .  Funding by the Wisconsin 

Association for Perinatal Care, Madison, WI and Wisconsin State Birthing Hospitals.  

Year 1 (Development) - 1/1/05 to 12/31/05, $216,000; Years 2 through 10 (Implementation 

and Maintenance) – 1/1/06 to 12/31/15, $771,642. 

Cisler, PI 

 

Public Health Impact Institute, U.S. Department of Health and Human Services, Centers 

for Disease Control and Prevention. Principal Investigator on the Community Database for 

Heatlhy Birth Outcomes (CDIHB) subscontract. 09/01/2010 – 8/31/2011, $935,000. 

Cisler, Co-PI 

 
 

Research Committee Award, University of Wisconsin-Milwaukee 

7/1/2007-6/30/2008 $9983 

“MedQA: Integrating semantics for automatically extracting information needs from ad hoc 

clinical questions” 

Hong Yu, PI 

 

MiTAG, University of Wisconsin-Milwaukee 

7/1/2007-8/31/2009 $85,000 

“Integrating rich semantics, statistical, and machine learning for effectively extracting 

information needs from ad hoc medical questions posed by physicians in the clinical settings” 

Hong Yu, PI 



 

3R01LM009836-03S1 

9/30/2009-9/29/2010 $176,000 

“HERMES: Help physicians to Extract and articulate Multimedia information for answering 

clinical quEstionS” 

Hong Yu, PI 

 

RGI 07-08, University of Wisconsin-Milwaukee 

9/1/2007-8/31/2010 $285,980 

“Towards the building of the next generation of information retrieval system in biology” 

Hong Yu, PI 

 
A NCIBI Bridge Fund 5U54DA021519 (PI Brian Athey) 

3/1/2009-2/28/2010 $87,000 

“BioIMAGE: Intelligent seMantic Analysis of biomedical imaGEs in literature” 

Hong Yu, Subcontract PI 

 

“Early Childhood Integrated Database System (ECIDS): Implementation and Evaluation”, 

Healthier Wisconsin Partnership Program, $449,691 (award amount), Patrick TB and 

Rhyner PM, Co-PIs; 07/01/2007-06/30/2010. 

Tim Patrick, Paul Rhyner, Co-Principal Investigators 

 

“Early Childhood Integrated Database System (ECIDS) Phase 2: Standardizing the Data for 

Birth to 3 Programs in Milwaukee County”, Helen Bader Foundation, Patrick TB and 

Rhyner PM, Co-PIs, $100,000, 07/01/2007 – 06/30/2010. 

Tim Patrick, Paul Rhyner, Co-Principal Investigators 

 

Multi-Level Information Systems and Health Promotion Interventions for Milwaukee’s 

School Children.  Funded by the University of Wisconsin School of Medicine and Public 

Health Oversight and Advisory Committee (OAC) of the Wisconsin Partnership Fund for a 

Healthy Future.  1/1/05 to 3/30/07, $298,802. 

Cisler, PI 
 

Peridata:  A Rural/Urban Information Network.  Funded to the Wisconsin Association for 

Perinatal Care in collaboration with the Center for Urban Population Health by the University 

of Wisconsin School of Medicine and Public Health Oversight and Advisory Committee 

(OAC) of the Wisconsin Partnership Fund for a Healthy Future.  1/1/05 to 12/31/08, 

$395,819. 

Cisler, Co-PI 


