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Project Proposal 
Predicting Breathing Rates from Smartphone Front-Camera 

Videos of the Digital Stress Test (DST) 
 

Background: In an on-going laboratory study1 we’re currently using our recently developed 
Digital Stress Test (DST)2 for the induction of psychosocial stress. Participants perform the 
test with a smartphone while their faces are recorded via the front-camera. At the same time, 
we continuously monitor various physiological signals (i.e., breathing rate, heart rate, blood 
volume pulse). With this machine learning project, you will analyze how well breathing rates 
can be detected based on the front camera videos. You will explore several pre-existing 
algorithms (e.g., 3–5) for video-based breathing detection, implement and evaluate them on 
our dataset. Further, you will implement your own algorithms for predicting breathing rates 
based on the experiences with existing algorithms and try to improve their performance. 

 
• Dataset:  

o ~ 40 DST Math Task videos (1.5 minutes, .webm, 25fps) of the DST study 
o Labels: - Continuous signals of breathing chest belt stored as csv 
 

•  Machine Learning Tasks: 
o Regression Task 1: Predict continuous breathing signal values based on 

video features 
o Regression Task 2: Predict mean breathing rates for certain intervals based 

on video features 
 

• Challenges: 
o Movement artifacts 
o Inconsistent face alignment in videos across participants 
o Some preprocessing required (Breathing signal synchronization to DST Video 

based on markers, metaData information; missing data) 
 

• Incentives: 
o Interesting machine learning project, relevant for ongoing research and 

applicability for various use-cases 
o Interdisciplinary group environment with close supervision 
o Access to unique dataset  
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