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Logistics

Ayush Quiz Section: Friday, 6-7 pm pst

Mathew Grading OH: Saturday, 5-6 pm pst

Ayush OH: Sunday 12-1 pm pst

Pytorch library for DL covered in quiz section this week with examples

Reference papers/material for this lecture (and future lectures) on
last slide of this deck

Anything from your side?
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Last Lecture

Use cases for anomaly detection

Anomaly Detection Pipeline for Health Care

Imputation Methods

Anomaly Detection Baselines
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Today

Wearables and Data Access - Mathew

Sleep and Relaxation case study

Introduction to Deep Learning for Anomaly Detection
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Self Study: HR variations during Accupressure/Marma

Apple Watch Data

Using the Cardiogram app to do continuous HR recording (5 second
granularity) and graph.
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Sleep Phases
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(Univ. of Washington, Seattle) EEP 596: AI and Health Care k Lecture 6 Apr 14, 2022 13 / 38



Self Study: Sleep Cycle detection through HR
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Anomaly Detection in IoT context

Properties of a good Anomaly Detector for IoT data streams

1 Speed: Ability to handle data coming in rapidly. In the case of heart
rate monitoring and Arrhythmia Detection, data coming in every 5
seconds (e.g. Cardiogram App for Apple Watch).

2 Memory: Ability to handle massive amounts of data with limited
memory. One data point a second is 86400 data points a day. With
multiple sources of data, this can go to a million data points a day -
However, anomaly detectors may only be able to use a small window
size around the current timestamp to analyze and detect anomalies.

3 High dimensionality: Heart rate is single dimension. Combine this
with other sensors, and many more dimensions emerge and make the
data stream more complex. Health care applications might be good
on this.

4 Data Drift: Ability to handle changing data streams, changing
baselines in HR or O2, understanding contexts.
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Types of Outliers/Anomalies
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Point Anomaly
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Contextual Anomaly
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Collective Anomaly
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Taxanomy of Anomaly Detection Landscape

(Univ. of Washington, Seattle) EEP 596: AI and Health Care k Lecture 6 Apr 14, 2022 31 / 38



Anomaly Detection Methods
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DL Methods
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Feed Forward Neural Based Anomaly Detection
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Sliding Windows in Anomaly Detection
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Comparison of Methods on di↵erent dimensions
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