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• A Vector-Quantized Foundation Model for Patient Behavior 
Monitoring

• Passive Monitoring for Suicide Risk Prediction in U.S. Military 
Personnel: Detecting Behavioral Changes with Wearable Data

• Characterizing Spontaneous Emotion Reports on a Smartphone 
App: A Multimodal Perspective on User Engagement
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behavior profiling[1]

• Heterogeneous mixture modeling (HetMM)
Personalized probabilistic and discrete profiles 
trained on granular data

• Vector-quantized variational autoencoder 
(VQ-VAE)
Encoder-decoder architecture, latent space 
composed of 𝐾 discrete embeddings
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event modeling

• Neural Hawkes process (NHP)[2]

A network learns Hawkes parameters from basal features, and 
the model survival function can be used as risk indicator

change-point detection
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• Bayesian online change-point
detection (CPD)
Estimates the run length variable, the 
probability of having a change point 𝑟 days ago
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Suicide crises are predicted through CPD 
based on passively-collected behavioral data.

A risk indicator is derived from NHP, which 
combined with the CPD output can be used to 
re-evaluate the risk of suicide behavior in 
subjects based on their recent past clinical 
history.

Basal features representing 
patient traits that do not 
change, or states

Event time series 
registered in an 
intermittent manner

• We characterized the spontaneity of self-reports, a 
first step to understand and model active contributions 
from patients

• Prediction of clinical scales as a proxy for clinical 
states (e.g.: depression, anxiety)
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