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By providing a user-friendly interface, ChartReviewML allows 
researchers who are not experienced in NLP or machine learning to 
build a custom machine learning model for a project by providing 
examples through manual annotation until acceptable performance is 
achieved. As the final development is complete, the system will be 
shared as open source as an updated version of ChartReview on the VA 
github site as well as made available to VA-affiliated researchers for use 
on VA data through the VINCI environment.
Source: https://github.com/department-of-veterans-affairs/ChartReview

To aid rapid development of natural language processing 
(NLP) systems, a team at the Department of Veterans Affairs 
Informatics and Computing Infrastructure (VINCI) has 
developed a working prototype of a browser-based tool that 
allows interactive training of machine learning models for the 
purpose of identifying and classifying concepts that can be 
configured for any number of use cases.
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ChartReviewML is a learning framework that combines 
• ChartReview – a document annotation tool2 –
• NLP pipelines based on Leo framework to enable iterative, 

interactive training of machine learning models. 
The goal of the framework is to gradually reduce the human effort 
needed to perform annotation tasks through a learning-based, 
iterative approach. 
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OBJECTIVE

METHODS

INTRODUCTION
A range of NLP tasks can be formulated as a sequence of two 
steps: mention identification and classification of the identified 
mentions. Development of NLP systems for new use cases 
typically involves manual annotation. Determining a sample size 
might be challenging, because text variability is often unknown 
until analysis can be performed on a corpus that has already 
been annotated. 
Building on previous efforts to create a machine learning based 
system for NLP-assisted coding1, we extended our existing 
manual chart review application by adding a component for 
online machine learning. 

ChartReviewML supports 
sequence prediction and 
structured prediction 
algorithms. 
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The iterative approach consists of three distinct steps: 
1) A pre-annotation NLP pipeline is applied on a new document using the current 

machine learning model which produces annotations that are presented to the 
user. 

2) A user performs manual adjudication of annotations through the browser-
based ChartReview annotation tool by adding, correcting, or deleting 
annotations. 

3) Adjudicated annotations are supplied to a post-annotation NLP pipeline for 
updating the machine learning model with verified annotations. 

ChartReview relies 
on Activiti BPMN for 
workflow definition.
https://www.activiti.org/

The training and prediction NLP pipelines 
were implemented as two services and 
ChartReview acts as the client. 

The documents and 
annotations are 
accessed by the 
services and 
ChartReview from a 
relational database 
through a JDBC 
connection.

https://github.com/department-of-veterans-affairs/ChartReview
https://www.activiti.org/

