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EDUCATION

Rice University, Houston, TX May 2019
Ph.D. in Electrical Engineering GPA: 3.7
Specialization: Data Science and Machine Learning

Indian Institute of Technology, Kharagpur, India May 2012
Bachelor and Master of Technology (dual degree) in Electrical Engineering GPA: 3.75
Specialization: Signal Processing

CURRENT RESEARCH INTERESTS

• Computational pediatrics: Development of computational frameworks that use pediatric med-
ical data, such as imaging, sensor, and clinical data to diagnose disease, predict clinical outcomes,
and facilitate personalized treatment.

• Understanding disease with Computer Vision and Machine Learning: Using machine
learning, discover the spatial or temporal signatures in medical imaging or time series, to assist
clinical experts understand the biological underpinning of disease.

AWARDS

• Chosen as one of 13 fellows world-wide to present my research at the inaugural Ph.D. summit for
”Data-Driven research in the Life Sciences”, hosted by EPFL, Lausanne, Switzerland in November,
2018.

SELECTED PUBLICATIONS

• Barua S, Solis L, Parra ER, et al. A Functional Spatial Analysis Platform for Discovery of
Immunological Interactions Predictive of Low-Grade to High-Grade Transition of Pancreatic In-
traductal Papillary Mucinous Neoplasms. Cancer informatics. 2018 Jun 27;17:1176935118782880.

• Barua S, Fang P, Sharma A, et al. Spatial interaction of tumor cells and regulatory T cells
correlates with survival in non-small cell lung cancer. Lung Cancer. 2018 Mar 1;117:73-9.

• Carstens JL, de Sampaio PC, Yang D, Barua S, et al. Spatial computation of intratumoral T
cells correlates with survival of patients with pancreatic cancer. Nature Communications. 2017
Apr 27;8:15095.

• Aung P, Parra ER, Barua S, et al. Multiplex Immunofluorescence (mIF) and Novel Computa-
tional Method Demonstrates Co-expression of B7-H3 in Tumor-associated CD31+ Endothelium
of Merkel Cell Carcinoma (MCC). Clinical Cancer Research. 2019 Jan 1:clincanres-2355.

• Barua S, Elhalawani H, Volpe S, et al. Exploration of An Early Imaging Biomarker of Oste-
oradionecrosis in Oropharyngeal Cancer Patients: Case-Control Study of Temporal Changes of
Computed Tomography Mandibular Radiomics Features. Plos One. 2019. In review.

• Barua S, Miyatani Y, Veeraraghavan A. Direct face detection and video reconstruction from event
cameras. In 2016 IEEE winter conference on applications of computer vision (WACV) 2016 Mar
7 (pp. 1-9). IEEE.

RESEARCH EXPERIENCE
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Multi-modality integration for mental illness signatures Fall 2019-

→ We intend to improve diagnosis and subsequent treatment of various psychological disorders by
building data-driven frameworks that leverage information from multiple modalities, such as clinical
records, functional MRI, and genetic information. Further, we aim to discover the clinical, imaging, or
genetic signatures that are robustly associated with these illnesses, and can thus be used as a biomarker
for both designing appropriate treatment regimens and understanding the disease better.

A spatial statistics approach to quantify cell locations in a tumor micro-environment and
predict clinical outcomes Fall 2016-Spring 2019

→ We have designed a spatial analysis framework, which we call the G-function framework that scores
images of the tumor micro-environment based on the spatial distributions of various cell types (cancer
cells and immune cells). We have found that the G-function based scores are independent predictors of
clinical outcomes in multiple cancer types: pancreatic cancer (PDAC and IPMN), lung cancer (NSCLC),
breast cancer (IBC) and skin cancer (Merkel Cell Carcinoma). Our spatial platform can enable pa-
tient stratification for immunotherapy, and improve our understanding of the underlying biological
interactions in these cancers.

Quantification of the temporal kinetics in radiology data to assess likelihood of response
and risk of radiation-induced injury in radiotherapy patients Fall 2017- Spring 2019

→ We quantify the temporal evolution of image features computed on multiple CT scans acquired at
different time points in patients undergoing radiation therapy using ideas from functional analysis and
machine learning. We show that our temporal kinetics framework can be used for early prediction
of various future events such as: 1) The nature of response to treatment (complete or partial) at the
mid-treatment point itself, and 2) radiation-induced injury such as osteoradionecrosis and xerostomia.

SKILLS

Algorithm Design/Simulation Matlab,C,C++,Python
Machine Learning Tools TensorFlow
Statistical Analysis R
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