
Huan He, PhD
Mayo Clinic
Twitter: #AMIA2022

Towards User-centered Corpus 
Development: Lessons Learnt from 
Designing and Developing MedTator 
Time Flies Like a Banana: Advancing Natural Language Processing Techniques
S107



Disclosure
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Learning Objectives
After participating in this session the learner should be better able to:

• Learn the challenges of developing a text annotation tool
• Learn the design and our experience in tool development
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Outline
1. Background and challenges

2. Architecture design

3. Lessons we learned
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Background - NLP in healthcare
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NLP has been widely applied in healthcare-related domains

https://s4.goeshow.com/amia/annual/2022/schedule_at_a_glance.cfm

Clinical Relation Extraction

Predict Functional Pain Score

Identifying Menopausal Status

Temporal Reasoning

Identifying Transgender and Gender Diverse

Analyzing COVID-19 Vaccination Sentiment Dynamics

Sampling Adverse Drug Events

Unraveling the “Other” Diagnosis of Suspected Suicide Attempts

Confirm MGUS Diagnoses

Build Disease-specific Symptom Vocabulary

Identifying the Risk for Hospitalizations

Identify Reasons for Statin Non-AdherenceExtracting Biomedical Factual Knowledge

Clinical Trial Eligibility Criteria Representation

Analyze ADRD Caregivers’ Mental Health Needs

Examiner Note Extraction

Uncovering Hidden Symptoms Identify Eligible Lung Cancer Screening Patients

Gleaning Prediabetic Risk and Factors

Identify Social Needs

Predict Oral Cancer Risk

Extracting Cancer Phenotypes

NLP in AMIA 2022 Annual Symposium



Background - Gold Standard Corpus
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Gold Standard 
Corpus (GSC)

High-quality GSC is used for developing NLP 
tools, training machine learning models, fine-
tuning models, and providing the basis for 
evaluation to test the performance of NLP systems

Text Annotation Tool

Text 
annotation

Building such a high-quality corpus requires 
considerable time and expertise to go through the 
whole annotation process with a comfortable 
annotation tool to facilitate the annotation process.

Raw Corpus from unstructured clinical notes



Background - Existing tools
Standalone tools

• MAEAnalec
• YEDDA
• BioAnnotate
• Callisto
• Ellogon
• Glozz
• MMAX2
• NOMAD
• RAD
…
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Web-based tools
• brat
• INCEpTION
• Anafora
• eHost
• BioQRator
• Catma
• FLAT
• WebAnnoMAT
• TextAE
…

MAE

YEDDA

brat

INCEpTION

TeamTat



Background - Multi-site Annotation
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Site A Site B

Site C

Corpus B

Corpus C

Corpus A

Site D

Corpus D

Centralized 
Server

Centralized annotation 

Each site uploads raw corpus to 
a centralized server, and 
annotators can log in to this 
server to annotate. 

Major concerns

Protected health information 
(PHI) concerns.

Permission, de-identification, 
format conversion, etc.

Annotator A Annotator B

Annotator D Annotator C



Background - Multi-site Annotation
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Site A Site B

Site C

Corpus B

Corpus C

Corpus A

Site D

Corpus D

Own annotation servers

Each site builds its own 
annotation server and uploads 
raw corpus to its own server. 

Major concerns

Internal server setup, 
maintenance, management, 
network permissions, data 
import and export, etc.

Server A
Server B

Server D Server C

Annotator A Annotator B

Annotator D Annotator C

Tokens & statistics



Background - Multi-site Annotation
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Site A Site B

Site C

Corpus B

Corpus C

Corpus A

Site D

Corpus D

Standalone tool

Each annotator installs the 
standalone tool on their local 
machine and annotates the 
corpus locally.

Major concerns

Permission of tool installation, 
runtime management, tool 
upgrade, environment upgrade, 
cross-platform compatibility, etc.

Annotator A1 Annotator B1

Annotator D1 Annotator C1

Tokens & statistics

Annotator A2 Annotator B2

Annotator D2 Annotator C2



Background - Challenges of multi-site
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1. Privacy concerns. Corpus with 
PHI should never be sent out 
to any external systems.

2. Concerns related to server 
resources, runtime setup, 
deployment, permissions, 
access controls, etc.

3. Concerns related to local 
runtime installation, 
management, upgrade, 
licenses, etc.

Data is 
saved 
locally

Optional server for 
tool dissemination
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All run in the 
user’s web 

browser



Multi-site Annotation based on MedTator
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Site A Site B

Site C

Corpus B

Corpus C

Corpus A

Site D

Corpus D

Serverless MedTator

Tokens & statistics

Web 
Browser

Web 
Browser

Web 
Browser Web 

Browser

1. No data is sent out:
• Run locally in user’s web browser
• Operate text files on locally

2. No “install”:
• No need to install any runtimes 

(e.g., Java, Python, Nginx, etc.)



MedTator: Serverless Architecture Design
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MedTator - Run as a web App 
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MedTator - Run as a local App
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MedTator - Tool Comparison
In terms of prerequisites for installation, MedTator shows a significant advantage
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Tool Source Code Prerequisites for server installation on server

BioQRator https://github.com/dongseop/bioqrator MacOS or Linux; Ruby, Ruby on Rails, MySQL
brat https://github.com/nlplab/brat Linux; Apache 2, GeniaSS, Python 2.5
Catma https://github.com/forTEXT/catma Java, Maven, Jetty 
Djangology https://sourceforge.net/projects/djangology/ Python, Django, database server
ezTag https://github.com/ncbi-nlp/ezTag Ruby, Ruby on Rails, MySQL
FLAT https://github.com/proycon/flat Apache / Nginx, Python, foliadocserve, pynlpl, Django
MAT http://mat-annotation.sourceforge.net/ Python, Java
PDFAnno https://github.com/paperai/pdfanno Node.js
TextAE https://github.com/pubannotation/textae Node.js
WAT-SL https://github.com/webis-de/wat Java, Docker
WebAnno https://webanno.github.io/webanno/ Java, Apache Tomcat, MySQL

Neves M, Ševa J. An extensive review of tools for manual annotation of documents. Brief Bioinform. 2021 Jan 1;22(1):146–63. 



Lessons we learned

17AMIA 2022 Annual Symposium  |   amia.org
Image source:
https://static.thenounproject.com/png/1852532-200.png
https://cdn-icons-png.flaticon.com/512/2170/2170765.png

Lesson 1
Apply a user-centered design 
approach to meet the needs 

of various users 

Lesson 2
Non-functional requirements 

are critical for adoption 

Lesson 3
Community participation 

makes it thrive 



Lesson 3: Community participation
Iterative improvement based on community feedback
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Collaborative Analytics 
Workstream
Subgroup of 
Natural Language 
Processing

OHNLP

Office hours and forums



Lesson 3: Community participation
Participants from open-source community
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Report bugs and issues Wiki for documentations (e.g., manual, annotation 
schema design, best practice, etc.)



Lesson 3: Community participation
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Continuous updating bi-weekly for fixing issues and adding features
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Thank you!
Email me at: He.Huan@mayo.edu



Appendix - Architecture Comparison
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Appendix - Limitations
Web browser file system access API is needed to support core features
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