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Abstract 
 

Daily behaviors such as stress, addiction, diet, exercise, and social interactions are the strongest determinant of health and 

mortality.  Mobile phones can be used to help individuals abstain from unhealthy behaviors (e.g., addiction) and motivate 

them to initiate and maintain healthy behaviors (e.g., regular exercise).  Such interventions, however, require reliable 

measurement of daily behaviors in the mobile environment.  Sensors worn on the body and embedded in mobile phones 

collect data to enable inference of daily behaviors, but the challenge is the non-specificity of the measures such sensors 

collect when used in the natural environment.  
 

In the AutoSense project, we have developed a comprehensive suite of wearable sensors that can be worn in the mobile 

environment to collect multiple physiological indices of stress and addictive behavior (e.g., ECG, Respiration, Alcohol, 

etc.).  AutoSense is complemented by a software framework on the mobile phone called FieldStream that collects 

physiological measurements from AutoSense sensors, processes them to derive behavioral inferences, and uses these 

behavioral events to solicit self-reports on the phone, all in real-time.  The entire end-to-end system has been worn by 

100+ human volunteers for 3,000+ hours in their natural environments as part of various scientific user studies.  From 

these real-life sensor measurements, we have developed robust models to infer psychological stress, to detect conversation 

episodes, and to detect smoking episodes in the field.  In this talk, I will introduce the AutoSense and FieldStream 

platforms and describe the advances we are making in automatically inferring daily behaviors such as stress, conversation, 

smoking, craving, and drug usage, from sensor measurements collected in the natural environment. 
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