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From wearable data to the answer
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No shortage of algorithms
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Rakesh Pilkar, Dawid Gerstel, Ethan Toole et al. Performance analyses of step-counting algorithms using wrist accelerometry, 08 December 2022,
PREPRINT (Version 2) available at Research Square [https://doi.org/10.21203/rs.3.rs-2183645/v2
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Have to deal with real world data

Deal with gaps*

e

Detect non-wear*

k

Detect walking*

.

Detect steps*

k

Find bouts*

e

Aggregate over bouts/days*

*Each of these steps involves trade-offs and choices by the data scientist.
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ActiGraph scale: Study size and duration in CentrePoint
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Be careful with time
Number of Hours in Each Day of 2023 (Chicago Timezone)
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Performance matters .

* 64 bit timestamps
« 32/64 bit values (times 3 axes)
« 32Hz

13 Gb per month
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Does it work for my population?
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Data during wear Step count Aggregation

Data
Our approach o] e
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Don’t reinvent the wheel

Digital data

HOW analysis librariesROUFERATE:
(62 A/C CHARGERS, CHARACTER ENCODINGS, IN STANT MESSAGING, ETC)
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THERE ARE
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Digital data
analysis
libraries
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Version everything

Numpy 2\ || pandas
MNE ==

scikit-digital-health 0.14.0 } pyadept 0.1.4

pip install scikit-digital-health @ pip install pyadept (®

agcounts 0.2.3

pip install agcounts (®

shnakemake ke

A framework for reproducible data analysis
pip install pygt3x (®
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deal platform
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ActiGraph End-to-End DHT Ecosystem

Fully Integrated and Fit-For-Purpose Solutions

Usability Quasi Continuous Data-Ready
across TAs Real time Biostatistics
(] | €D Patient-centered
o ~ drug development
[ ]
< ‘ ‘ Fasterand more
e &) informed decisions
[ ]
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" 2} for Regulator &
|. A A A Payer discussion
1
High Fdelity Raw Algorithm customization with
Data Cloud-based Container-based solution
calibration
COLLECT THE APPLY FIT-FOR- GENERATE CLINICAL
RIGHT DATA PURPOSE INSIGHT S
ALGORITHMS
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Why restrict data scientists to container-based algorithms?
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https://ispe.org/publications/guidance-documents/gamp-5-guide-2nd-edition
https://en.wikipedia.org/wiki/GxP
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://www.fda.gov/media/85183/download
https://www.fda.gov/media/85183/download
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-and-electronic-data-clinical-trials_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-computerised-systems-and-electronic-data-clinical-trials_en.pdf
https://gdpr-info.eu/
https://www.hhs.gov/hipaa/index.html

Metadata defines an algorithm’s input & output

AlgO ritth | Parameters |—>
| Subject — Activity > Speed |

[ Accelerometer: ADXL ]—> —>| Distance |

Ve ~ Container - ~
— |nput Files
Processing within a study per
Subject and Program Instance | Parameters |—> 5 s
Subjects '—P 1=t =2
| . _§ _§ —>| Speed |
-t% Activity @ —>| Distance |
Q =
x Output Files = 3
[ Accelerometer: ADXL ]—>
- < J
Data Scientists provide
Platform provi metadata for input datasets
AV LD [P (G I E G U (B0 Uy metadata for output datasets
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Versioning
LIBRARY

V1

Activity
Van Hees 2013

-

Activity
Choi 2010

~

STUDIES

Van Hees 2013

....................

Activity

| Parameters |—> V1

[ Subect > Activith—>| Speed RS
[ Accelerometer: ADXL ]—> —>| Distance |

| Parameters |—> V2

| Subject — Activith—>| Speed [+
[ Accelerometer: ADXL ]—> —>| Distance |

| Parameters |—> V3

| Subjectl l—’ ACtiVifh—% Speedl | Y
[ Accelerometer: ADXL |—> —>| Distancel |
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Roadmap 2024

LEAP Sensor modes

Simplerto deploystudies

& FIPS Compliant v |
ActiLife 6 ( & | LEAP | LEAP |
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Questions? ADDS 2024




Thank You ali. neishab(t)t;:rgiT m.m 18

for Your Time. kim. rejndrup@theacztlgraph cor

2ol
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