Ramesh Sah

PH.D. CANDIDATE IN COMPUTER SCIENCE | MACHINE LEARNING | UBIQUITOUS COMPUTING | DIGITAL HEALTH
1630 NE Valley Rd, Apt B103, Pullman WA 99163, USA.
0(+1) 509-339-5866 | &ramesh.sah@wsu.edu | 4@ rameshkrsah.github.io | @ rameshkrsah | 7 Ramesh Sah

Summary

I am a Computer Science Ph.D. candidate at Washington State University. My inter-disciplinary research aims to enable and assist people by in-
venting technologies, algorithms, and systems to promote well-being and health. For my Ph.D. research, | study stress and the effects of stress in
daily living conditions. | am developing intelligent mobile (digital) health systems to detect and classify moments of stress in real-time using ma-
chine learning and sensor systems. Ultimately, the developed system will be used to generate health assessment opportunities and intervention
strategies for stress prevention, management and regulation.

Research Interests

UBIQUITOUS COMPUTING, EMBEDDED SENSOR SYSTEMS, DIGITAL HEALTH, MACHINE LEARNING

Education
Washington State University (WSU) Pullman, WA
DOCTOR OF PHILOSOPHY, COMPUTER SCIENCE August 2018 - Jan 2024 (expected)

« Dissertation: Wearable systems and machine learning for affect recognition and interventions

Washington State University (WSU) Pullman, WA
MASTER OF SCIENCE, COMPUTER SCIENCE August 2018 - Dec 2021

« Cumulative GPA: 3.81 on a4.00 scale
« Thesis: Adversarial examples and their consequences in embedded sensor systems
+ Relevant Coursework: Machine Learning, Data Science, Graph Theory, Embedded Systems, Optimization in Networks, Algorithmics, Statistical

Theory
Kathmandu University (KU) Dhulikhel, Nepal
BACHELOR OF ENGINEERING IN ELECTRONICS AND COMMUNICATION ENGINEERING March 2012 - September 2016

« Project 1. Comparative analysis of routing protocols for wireless body area networks.
« Project 2: Interactive map of Kathmandu University.
+ Project 3: Computer controlled home automation.

Skills

Programming Languages Python, C, C++, Java
Framework & Libraries PyTorch, TensorFlow, Keras, Scikit-Learn, Numpy, Pandas
Software Engineering Tools  Git, vim, fTgX, bash
Hardware Platform ARM-Cortex M, ESP8266, ESP32
Others Machine Learning, Data Science, Statistical Analysis, Human Subject Research, Ubiquitous Computing, R&D

Experience
Samsung Research America (SRA) - Digital Health Lab Mountain View, CA
MACHINE LEARNING RESEARCH INTERN Jan. 2023 - Current

« Advancing digital health services at SRA.

Washington State University Pullman, WA.

GRADUATE RESEARCH ASSISTANT Aug. 2018 - Current

« Conducted user studies to understand the associations between music listening and cognitive stress and the relationship between activity and
behaviors in real-world settings.

« Quantified, measured, and detected stress using machine learning algorithms and sensor systems with physiological sensor data collected in
real-world setting from alcohol-addicted individuals.

« Developed an Android app to collect inertial, positional, bio-markers, and image data for a human-in-the-loop activity monitoring system to
learn activity and behavioral patterns in an individual.

« Investigated the effects of adversarial examples in wearable sensor systems. We showed how an adversary could craft adversarial examples
and fool the underlying machine learning models.

+ Investigated the transferability of adversarial examples in wearable sensor systems from four novel different perspectives: 1) transferability
between models, 2) transferability between subjects, 3) transferability across sensor body locations, and 4) transferability between datasets.
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Rewire Neuro Remote
MACHINE LEARNING RESEARCHER Aug. 2021 - Jul. 2022
- Trained machine learning models for the ototoxicity classification of molecules. Trained models achieved good results but suffered from a lack

of data and class imbalance problems.
Proctor & Gamble, Smart Products Mason, OH.
MACHINE LEARNING RESEARCH INTERN Jun. 2021 - Aug. 2021
« Compressed and accelerated machine learning models for embedded devices and smartphones.
« Researched Binarized Neural Networks(BNNs) and consolidated findings by developing a library to train binary neural networks from scratch.
« Using the developed library, trained binary convolutional neural network for human activity classification using time-series inertial sensor data.
Also, trained binary image classification and object detection models.
« Binary models did not suffer from a significant performance drop and showed major improvements in terms of memory and computation
speed.
« Developed the inference pipeline of binary models for ARM-32, ARM-64 embedded platforms, and Android devices.
Real Time Solutions Pvt. Ltd. Patan, Nepal
FIRMWARE ENGINEER Dec. 2016 - Aug. 2018
« Wrote efficient and resilient C/C++ code for products ranging from smart home, loT, Queue Management Systems, weather monitoring systems,
and flood/landslide warning systems.
« Used machine learning algorithms in loT applications such as smoke detectors, vehicle accident monitoring systems, and anti-theft systems to
prevent theft of solar panels installed in remote weather monitoring stations.

Washington State University Pullman, WA.
GRADUATE TEACHING ASSISTANT Aug. 2018 - May. 2019

« Helped students with their problems and graded homework and exams in several Computer Science courses.

« Gave lecturesin a class with 150 students.

« Courses: Introduction to Machine Learning, Data Structures and Algorithms, Software Development, Embedded Systems, and Computer Archi-
tecture.

Publications
Adar: Adversarial Activity Recognition in Wearables Westminister, CO, USA
THE 38" |IEEE/ACM INTERNATIONAL CONFERENCE ON COMPUTER AIDED DESIGN (ICCAD) Nov 4-7, 2019

Adversarial Transferability in Wearable Sensor Systems

ARXIV PREPRINT Mar 2020

Mobile Health for Alcohol Recovery and Relapse Prevention Washington D.C., USA

THE 5" IEEE/ACM INTERNATIONAL CONFERENCE ON CONNECTED HEALTH: APPLICATIONS, SYSTEMS, AND ENGINEERING Pec 2020

ec Z

TECHNOLOGIES

Stress Classification and Personalization: Getting the most out of the least Remote

THE IEEE-EMBS INTERNATIONAL CONFERENCE ON WEARABLE AND IMPLANTABLE BODY SENSOR NETWORKS (BSN’21) Jun 2021

Associations Between Physiological Signals Captured Using Wearable Sensors and

Self-reported Outcomes Among Adults in Alcohol Use Disorder Recovery: Development

and Usability Study

JOURNAL OF MEDICAL INTERNET RESEARCH Jul 2021

Comparing the Predictability of Sensor Modalities to Detect Stress from Wearable —
reua

Sensor Data

IEEE CONSUMER COMMUNICATIONS & NETWORKING CONFERENCE Oct 2021

Continual Learning for Activity Recognition Glasgow, UK

THE 44" |EEE ENGINEERING IN MEDICINE AND BIOLOGY CONFERENCE (EMBC) Jul11-15,2022

Stressalyzer: Convolutional Neural Network Framework for Personalized Stress
Classification
THE 44*" |EEE ENGINEERING IN MEDICINE AND BIOLOGY CONFERENCE (EMBC) Jul 11-15,2022

Glasgow, UK
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Probabilistic Cascading Classifier for Energy-Efficient Activity Monitoring in Wearables

IEEE SENSORS JOURNAL

ADARP: A Multi-Modal Dataset for Stress and Alcohol Relapse Quantification in Real Life
Setting

THE IEEE INTERNATIONAL CONFERENCE ON WEARABLE AND IMPLANTABLE BODY SENSOR NETWORKS (BSN’22)

Personalized Modeling and Detection of Moments of Cannabis Use in Free-Living
Environments
THE IEEE INTERNATIONAL CONFERENCE ON WEARABLE AND IMPLANTABLE BODY SENSOR NETWORKS (BSN’23)

Open Source Projects

Apr2022

loannina, Greece

Sep 27-30, 2022

Boston, USA

ADAR

TENSORFLOW IMPLEMENTATION OF THE PAPER, “ADAR: ADVERSARIAL ACTIVITY RECOGNITION IN WEARABLES”

Stressalyzer
CODE FOR THE PAPER “STRESSALYZER: CONVOLUTIONAL NEURAL NETWORK FRAMEWORK FOR PERSONALIZED STRESS

CLASSIFICATION”

ADARP Dataset

ADARP: A MULTI-MODAL DATASET FOR STRESS AND ALCOHOL RELAPSE QUANTIFICATION IN REAL LIFE SETTING

ADARP Code

CODE FOR THE ADARP DATASET

Honors & Awards

Recipient of Graduate and Professional Student Association (GPSA) student travel grant, Washington

2019 . .
State University

2018 Awarded full-time RA/TA scholarship, Washington State University

2015 Recipient of ERASMUS Mundus INTACT student exchange scholarship, Kathmandu University

2016  Merit Scholarship for Academic Excellence, Kathmandu University

First Prize in Society of Electrical and Electronics Engineers (SEEE) Circuit Competition, Kathmandu

2012 . .
University
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