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Stress Management System
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● Physiological signals and Behavioral data for detection
● Mobile applications and Interfaces for alleviating

+



Real-time System
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StressBal,
Detects daily stress and
Provides just-in-time intervention,
Using multimodal data and ML algorithm
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StressBal

✓ Use of 
commercial off-the-shelf wearable device 

✓ Implementation of 
an adaptive stress recognition module 

✓ Localized data processing 
enabled by complete on-device operations
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1. Data Collection
2. Feature Extraction
3. Just-in-time Intervention
4. Model Update



1. Data collection
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● Smartwatch
○ Inter-beat Interval (IBI)
○ 3-axis accelerometer (ACC)
○ Activity

■ Step counts
■ Distance moved

● Mobile Phone
○ Location
○ Phone usage

Every 5 min
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● Ecological Momentary Assessments (EMAs)
○ Every 2 hours
○ Answers are binned

■ Quite a bit & Extremely
→ Stressed

■ Very slightly or not at all & A little & Moderately
→ Not stressed

○ Used as ground truth



DEMO
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https://docs.google.com/file/d/1FME30cne2GDDg0KKh8rHGk3mEMvYSuys/preview


2. Feature extraction
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● Each time watch data is transmitted
○ i.e. Every 5 minutes

● Numerical
○ Heart rate variability (HRV)
○ Mean, Std, Mag for each axis
○ # of steps
○ Phone usage time

● Categorical
○ Moved / Not Moved
○ At home / At work

15 features



3. Just-in-time Intervention
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● ML-based stress detection model

t (min)0 10 20 30 40 50

Timeline

○ Pre-training
■ Baseline model 

with individual data
■ EMA data labeling
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3. Just-in-time Intervention
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● ML-based stress detection model

t (min)0 10 20 30 40 50

Timeline

○ Intervention
■ Every 20 min

● Predicts user’s stress status
■ Guidelines of the existing peripheral breathing exercise
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DEMO
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https://docs.google.com/file/d/1vkiHQHA0MDYRbRvhTVcGyMa1kXA6Qza1/preview


4. Model Update
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● Nightly Update
○ On-device
○ More accurate and personalized detection



Future Work
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● Evaluating system in a specific 
environment and target user

● Improving the detection algorithm

Open Platform!



Thank you!
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Stress of daily life

Identify stressful situations and 
Manage stress in the early stage

017
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Extracted Features

.

.

.

Time
00:00 →
00:05 →
00:10 →
00:15 →
00:20 →
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Pre-training

● Result
○ Training  Loss Test Accuracy: 0.667


