












Digital Companion for Obesity
A combinational custom smartwatch and smartphone application platform for 
obesity management.

In recent years, the prevalence of chronic conditions, such as obesity, has surged, 
posing a significant health risk to a substantial portion of the global population. As 
obesity rates continue to climb, the accompanying health complications, including 
cardiovascular risks, diabetes, sleep disorders, and elevated mortality rates, become 
increasingly common. Notably, obesity also exerts a profound mental impact on 
individuals, leading to struggles with issues like depression, self-image, and a 
diminished quality of life. These psychological burdens add a complex layer to the 
battle against obesity, making it as much a mental challenge as a physical one.

Project Motivation 
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The digital companion for obesity management is the beginning of a 
smartphone application that integrates a wearable device and multiple 
sensors, utilizing machine learning algorithms to personalize and 
enhance patient care. By training on patient inputs and biomarkers, 
the companion offers advanced customization to manage the 
condition effectively. The integration of six different sensors provides 
deep insights into the user's physiological states, informing them of 
their current health status while enriching the LLCDM for creating 
personalized interventions and foundational models. 

 
●

● Hardware Sensor Choices and Development: Sensor selection in the prototype was based on the 
necessity of sensors that would be able to detect stress in a user. PPG is essential as it allows the 
measurement of heart rate, heart rate variability and can act as the source for numerous insights for 
future machine learning models. IMU, ECG, EMG, EDA, PPG, Skin Temperature, and Audio were 
considered the most useful for future machine learning models to explore and give better insight into 
current user states in relation to obesity.

● Semantic Feature Extraction Library Models: For the dual purpose of creating a training pipeline 
by making auto annotations for the LLCDM to train off of and providing direct user insights even in 
the early stages of development.
○ Eating Activity Recognition: Implemented a Convolutional Neural Network (CNN) coupled with 

Long Short-Term Memory (LSTM) architecture for eating activity recognition. This model utilizes 
the CNN to extract spatial features from raw sensor data, while the LSTM captures temporal 
dependencies, enabling rudimentary identification of eating behaviors and patterns. 

○ Stress Level Detection: A bagged tree stress regression model is employed to assess stress 
levels, providing insights into potential triggers for overeating episodes. By aggregating 
predictions from multiple decision trees, this ensemble model offers robust stress estimation 
capabilities. 

○ Emotion Recognition Model: created to understand the psychological aspects of obesity 
management. The algorithm analyzes 30 second voice clips to perform sentiment analysis.

● Front-End Creation: Developed and implemented user interface, establishing front-end systems for 
real-time data displays, and encouraging seamless backend connectivity.

● Large Life Contextual Description Model (LLCDM): Developed a large language model with the 
ability to interpret video, audio, and health sensor data. It’s being trained to describe the internal 
states, user actions, and external events going on from a user’s perspective and to form a 
foundational model for identifying obesity related behaviors and physiological states.

● Tools for Training Datasets: Created a series of web scrapers, pdf extractors, and recreated the 
PVS-Gen health sensor synthetic data generation algorithm in order to create an intervention text 
corpus and to augment health sensor datasets to train the LLCDM.
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Health Sensor Outputs 

Main Dashboard of smartphone application (above)

Categories of Obesity Related Behavior for Identification with LLCDM (above) Current Semantic Feature Extraction Library (above)




















