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VibeBin



The Vibration Signature

 Vibration intensity depends on frequency in a
manner that depends on fill level



Hardware

 Does not require line of sight and does not
depend on weight



Learning and Self-calibration

 Automatically learns when bin is full



Learning and Self-calibration

 Automatically learns when bin is full

 Automatically computes vibration
features at empty, half full and full
levels



Misclassifications

 Confusion matrix



Learning over Time

 Accuracy improves over time



In Ear Sleep Stage Detection

 Three signals are used to determine sleep
stage



Sleep Stages

 Determined by EEG, eye activity, and skin
muscle tone/activity



System Architecture

 Collection,

 Separation, and

 Activity detection



Signal Separation

 Non-negative matrix factorization



Accuracy

 Classification accuracy



Accuracy

 Per-stage
accuracy

 Dependence
on amount
of training



Confusion,
Precision,
and Recall

 Confusion
matrix

 Precision and
recall



Eye and
Muscle
Activity

 Eye and muscle
activity
detection



User Survey



Touthbrush Activity Detection

 Specialized brush



Gesture Recognition

 Modified toothbrush + wrist watch (accelerometer,
magnetometer, gyro, acoustic sensor)



Magnetic detection

 Can recognize basic components of
tooth brushing motions



Acceleration



Order and Transition
Probabilities

 Detection of
individual
activities can
be improved by
understanding
linkages among
them



Confusion Matrix



Precision and Recall



Hand Hygiene Detection

 Detect proper use of
hand hygiene in hospitals

Valerie Galluzzi, Ted Herman, and Philip Polgreen, “Hand Hygiene Duration and Technique Recognition Using
Wrist-worn Sensors,” IEEE/ACM IPSN, April 2015



Hand Hygiene Detection

 Detect proper use of
hand hygiene in hospitals



Smoking Detection



Exhalation Verification



Accuracy


