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THE ROADMAP

Data Extraction

Anomaly Detection

Non wear time

Sleep detection

PA Feature extraction

https://pypi.org/project/gt3x/



CHALLENGES ALONG THE WAY

GT3X Proprietary format 6,500 Participants

Low memory + computational time
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ANOMALY DETECTION

Visual Inspection Outlier detection

Invalid ranges

Unsupervised clustering

Auto-encoders



EXISTING ALGORITHMS TO DETECT NON-WEAR TIME

HECHT TROIANO CHOI v. HEES

TRUE NON-WEAR TIME



Candidate non-wear episodes

Standard deviation of all axes <= threshold value



What happened during candidate non-wear episodes



BUILDING A GROUND TRUTH DATASET



WHICH ALGORITHM TO USE?



Can we do better?

Hyperparameter Tuning



Troiano non-wear algorithm

The non-wear episodes were defined as intervals of at least 60 consecutive minutes of zero activity 

counts, with allowance for 1–2 minutes of counts between 0 and 100 (to allow for spikes or artificial 

movement).

• The minimum length of the interval to classify an episode as non-wear time; defaults to 60 minutes.

• The number of spikes in the interval; defaults to 2.

• The lower bound of the spikes threshold within the interval; defaults to 0 counts.

• The upper bound of the spikes threshold within the interval; defaults to 100 counts.



What happens when we tweak the parameters?

Sensitivity analysis for Choi on F1 Default vs optimised F1

DATA DISTRIBUTION IMPORTANT !



Results published in SR



Can we do even better?

Deep Neural networks



Drawback current algorithms

Intervals need to be long enough to prevent false positives (type I errors), 

while short enough to prevent false negatives (type II errors)



What happens before and after a candidate non-wear episode

NON-WEAR TIME

WEAR TIME



Using Convolutional Neural Networks (CNNs)

INPUT

3-10 sec 

segments



CREATING THE ALGORITHM

START STOP END

ARTIFICIAL MOVEMENT



Classification Results on gold-standard dataset

DATA DISTRIBUTION IMPORTANT !

PATTERNS MIGHT NOT TRANSLATE

SAMPLE FREQUENCY

ORIENTATION



PUBLISHED IN SR



SLEEP - WAKE DETECTION USING RNNs



SLEEP - WAKE DETECTION USING RNNs



PYTHON TOOLBOX



THANK YOU
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shaheen.syed@uit.no

https://github.com/shaheen-syed
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