
Washington University in St. Louis Washington University in St. Louis 

Washington University Open Scholarship Washington University Open Scholarship 

Volume 13 Washington University 
Undergraduate Research Digest 

Spring 2018 

A Novel Automated Huma Brain Tumor Classification Framework A Novel Automated Huma Brain Tumor Classification Framework 

Based on Diffusion MRI Based on Diffusion MRI 

Xiran Liu 
Washington University in St. Louis 

Follow this and additional works at: https://openscholarship.wustl.edu/wuurd_vol13 

Recommended Citation Recommended Citation 
Liu, Xiran, "A Novel Automated Huma Brain Tumor Classification Framework Based on Diffusion MRI" 
(2018). Volume 13. 125. 
https://openscholarship.wustl.edu/wuurd_vol13/125 

This Abstracts J-R is brought to you for free and open access by the Washington University 
Undergraduate Research Digest at Washington University Open Scholarship. It has been accepted for inclusion in 
Volume 13 by an authorized administrator of Washington University Open Scholarship. For more information, 
please contact digital@wumail.wustl.edu. 

https://openscholarship.wustl.edu/
https://openscholarship.wustl.edu/wuurd_vol13
https://openscholarship.wustl.edu/wuurd
https://openscholarship.wustl.edu/wuurd
https://openscholarship.wustl.edu/wuurd_vol13?utm_source=openscholarship.wustl.edu%2Fwuurd_vol13%2F125&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openscholarship.wustl.edu/wuurd_vol13/125?utm_source=openscholarship.wustl.edu%2Fwuurd_vol13%2F125&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digital@wumail.wustl.edu


Toward a Better Understanding of...
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A Novel Automated Human Brain Tumor 
Classification Framework Based 

on Diffusion MRI
Xiran Liu

Mentor: Jr-Shin Li

As cancer stays to be a major public health problem worldwide, being able to discriminate 
among different tumor pathologies are of great importance for the evaluation of tumors 
and the analysis of cancer. Brain tumor is the third deadly cancer for adults and first 
deadly cancer for children in the United States. Malignant brain tumor has poor 
prognosis. With the innovative diffusion MRI histology (D-Histo) imaging technique 
which generates feature maps that help better differentiate between pathologies in tumor, 
we apply machine learning techniques to MRI data and classify tumors into designated 
categories. In this study, we develop techniques specifically to differentiate brain tumor 
pathologies. Out techniques can classify the selected brain tumors into high cellularity 
tumor, tumor necrosis, and tumor infiltration with accuracies over 90%, 92% and 83% 
respectively and these designated categories are clinically important prognosis factors. 
We see the potential of this classification framework in the analysis of human brain 
tumor, as well as other types of tumors.
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