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Wearable Light Logger Data is Complex, Because...

...there are 50+ Wearable Devices on the market that
try to measure light exposure:

« Various wearing positions which all relate differently
to the measure of interest (retinal exposure)

* No common set of output quantities / units

* No or very limited Metadata

* No standard output format (file format)

* No calibration standard, i.e., unknown accuracy for
« Spectral Sensitivity
* Angular Response
* Linearity

* No or little help to check wearer compliance
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Wearable Light Logger Data is Complex, Because...

Stationary Measurements: < ————- Wearable Data:
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Scene Measurements — Time Series
(Few Datapoints, per Setting) (Lots of Data, per Participant)
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Work PaCkage 2: Overview Underway Has Started [ Not Yet Started

« Task 2.1: Definition of the landscape of use cases and
appl|cat|on requirements WP 2.1.1

A2.1.1: Definition of the landscape of use cases (TL: THUAS)
« A2.1.2: Definition of the application requirements from the User

perspective (TL: THUAS) LL and Do
« A2.1.3: Identification of non-metrological wearer-independent aspects
(TL: HSLU)
* A2.1.4: Definition of a recommendation system for device specifications
(TL: TUM) WP 2.1.2
Application
requirements
: WP 2.1.3
>> Task 2.1: What device (specs) to choose, Non-metrological
depending on use case and requirements? wearer-independent
Time-Frame: Until Q3 2024 aspects

WP 2.1.4
Device

recommendation

m Eum@ system
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Define Use Cases for

Literature Review
Expert Interviews

Literature Review
Expert Interviews
Mini-focus group
(End wearers)

Existing LL
Accessories
Dummy Devices

User requirements
Wearer requirements
Device Specifications




Task 2.1 How Can You Contribute?

WP 2.1.1
Define Use Cases
for LL and Do
Do you have experience in using light loggers and

" have not been interviewed? Get in touch

WP 2.1.2
Application
requirements

WP 2.1.4

Device ' Review and test recommendation system
recommendation
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Work PaCkage 2: Overview Underway Has Started [ Not Yet Started

« Task 2.2: Development of a high-quality multi-site light

Ioggmg data set WP 2.2.1 Create a multi-site
A2.2.1 Field testing: Development of research protocol, ethics approval Protocol, Ethics, study protocol for a
and privacy assessment (TL: FUSP-CEU) Privacy European cohort

+ A2.2.2 Development of a consensus instrument to capture auxiliary data
(TL: TUM)
+ A2.2.3 Strategies to improve the data quality (TL: HSLU) Additional
« A2.2.4 Field testing: Data collection (TL: FUSP-CEU) WP2.2.2/2.2.3 : :
« A2.2.5 Field testing: Data analysis (TL: TUM) Increasing Data questionnaires, e.g.,
+ A2.2.6 High quality dataset (TL: FUSP-CEU) Utility to capture non-wear

« A2.2.7 Good Practice Guide and checklist for field data collection and best practices

formatting (TL: TUM)
« A2.2.8 GPG review and submission (TL: TUM)

Collect and analyze

WP224/225 data from Spain,
>> Task 2.2: What are good practices when Field Study Sweden, Netherland,
collecting data with wearable light loggers? Germany
Time-Frame: until Q2 2026
WP22.6-228 Online Database
Good Practice Guide Good Practice Guide
and Dataset Checklists
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 Aims:
1. Characterise individuals’ light exposure over seven?7 days utilizing a corneal-plane light

sensor placed at the center of a non-prescription glasses frame;

Collect data across four distinct geographical locations (Spain, Sweden, Netherlands,
Germany); and

Investigate the correlations between recommended light exposure, physiological variables
such as chronotype and light sensitivity, and behavioral outcomes including exercise,
mood, and alertness.

2.

3.

ActLumus (Condor) on non-

prescription glasses (“Light glasses”) + FRIDAY
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Environmental Data

P214 personal and environmental light exposure over 7 days

7109000 Environmental light measurement set-up
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Example Light Exposure Data

P214 personal and environmental light exposure over 7 days
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Task 2.2 How Can You Contribute?

WP 2.2.6
High Quality Enrich data base by using contributed data sets

Dataset

WP 2.2.7
Good Practice
Guide & Checklists

— Review, test, adopt, and promote Good Practice Guide

WP 2.2.8
Review &
Submission GPG
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Work Package 2: Overview

» Task 2.3: Develop a research user software ecosystem
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+ A2.3.1 Develop a joint accessible and interoperable data format for light
dosimetry data (TL: TUM)

+ A2.3.2 Develop a metadata descriptor (TL: TUM)

+ A2.3.3 Develop a web-based and command-line-based tooling for
validating data and metadata formats (TL: TUM)

+ A2.3.4 Develop a command-line tool for analysis and processing of light
dosimetry data (TL: TUM)

+ A2.3.5 Develop graphical user interface tools for light dosimetry data
(TL: TUM)

+ A2.3.6 Develop novel ways of visualizing light dosimetry data (TL: TUM)
« A2.3.7 Validation of the software and user instruction manual (TL: TUM)
» A2.3.8 Publication of the software ecosystem (TL: LNE)

>> [ask 2.3: How should and can we process
light logger data FAIRly (Findable, Accessible,
Interoperable, Reusability) and efficiently
Time-Frame: Until Q2 2026
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Underway

WP231/23.2
Common File Format

and Metadata

WP 2.3.3-2.3.6
Software Ecosystem

WP 2.3.7
Validation

WP 2.3.8

Publication

Has Started

Not Yet Started

Combine Data and
Metadata,

Human and Machine-
Readable

Import, Validate,
Process, Visualize,
Analyze; R Package +
Shiny Webapps

Use the tools against
datasets with
expected results

Publications
Webinars
Manuals




LightLogR — A Joint between Light Logger Data and Analysis
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LightLogR — Easily Analyze Complex Datasets

/ P214 personal and environmental light exposure over 7 days \ / \
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LightLogR — Providing an End-to-End Framework for LL-Data

Device-level
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Import
LL data

Documentation/
Manual

Validation
= of LL data

Unit Tests
&
Cross-Validation
Datasets

Processing
LL data

Auxiliary data

Metrics
&

Visualizations

Web-based Tools
For Analysis
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MeLiDos Aims to Harmonize the Field with Useful Toolsets

« LightLogR is under development, but already usable
today!

* Minimal effort import for many devices, with helpful automated eoe m- < > 2 & seangiubin wme © 0+ ®
Summaries = =92 0 @ O s ® 0 - V¢ Startseite o
LightLogR 0.21.9000 Reference Articles~ Changelog Search for
+ Finding and handling gaps and irregularities in the data -
. . . . . LightLogR %
+ Sensible handling of separate datasets (e.g., with differing RSt g
measurement intervals per participant) s ety g s s Lo
- Easy but powerful visualizations for a quick overview, in-depth St e aon o v e i, i o,
. . . . . . nctionality, and output format. Despite or mayt use of numerous use cases, the field lacks a uni
interactive exploration, or to create publication level figures work o collecting, valldatng,and anayzig the sccumulte data Tis sue ncresses hetimeand
expertise ne::essary to I:u.andle stu:r:::l:a :r:: :Lscoia Wi rrma-a":hyes‘f-;:.lkness (F A bility, i ?
« Adding Auxiliary or Reference Data with automatic handling of e —— Z“”"I““”“”‘*
. . [P TN evelopers
Datetime differences ormenawosr AR 1 Fhuoreeamer
:10000 -([})ual::i(;il Potential ‘~"/ ”‘. ;{‘:\\ Author, maintainer @
e £
X 250 NI EURAMET
H H L] 3 100 " R‘*“ 1'.‘ L;""; : Funder
» More is underway for LightLogR: P L S
E 1 | : Funder
* Generation of data and metadata files (common file format) = feemen e S Moreabout ators..
« Verification of crucial metadata e et l°91°°r o W o o e
. ime of Day
° C&lCUlatlon Of Common parameters Light logger data can powerfully convey insights into personal light exposure
. . . . . . LightLogR is a package under development as part of the MeLiDos project to address these issues. The
»  Semi-automated analysis and visualization (command-line and package ams to prvide tols o
G U |_b ase d) + Generation of data and metadata files
« Conversion of popular file formats

» Integration of data into a unified database for cross-study

analyses tscnlab.github.io/LightLogR/

« Shiny Web-based application for a non-programming interface

to the toolset
G M =)
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Task 2.3 How Can You Contribute?

WP 3.3.1 -3.3.8
Software Review and test software & documentation, enhance usability
Development
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WP2 Aims to Create a Toolset to Aid Users in Research

Metadata
Descriptor

Device : o Manual, Webinars
Recommendation Good Practice Auxiliary Data Common Data Open-Source

System Guide Questionnaire Format Software

Research Process Study Study Data Collection Data Analysis Open Science /
Conception Preparation Collaboration

Analysis Tools

Dosimetry
Database

(Command-line &
GUI)
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