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Abstract 

Wearable light loggers and optical radiation dosimeters are increasingly used to quantify personal 
light exposure in research and clinical contexts. However, the growing diversity of devices poses 
challenges for researchers selecting appropriate instruments. We present an open-access, web-based 
specification tool for wearable light loggers and optical radiation dosimeters that provides a 
structured framework for defining, comparing, and communicating device requirements. The tool 
integrates expert-informed parameters spanning usability, fidelity, and data requirements and 
generates exportable Word or PDF specifications suitable for procurement or documentation. By 
supporting transparent and consistent specification, the tool contributes to harmonisation in light 
exposure research and facilitates reproducibility and interoperability. 
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Introduction 

Quantifying personal light exposure is central to research on circadian rhythms, visual 
performance, and light-related health outcomes [1–4]. Wearable light loggers and optical radiation 
dosimeters enable measurement of real-world exposure in ecological contexts, yet the landscape of 
available devices is highly fragmented [5]. Differences in spectral sensitivity [6], wearing position [7], 
battery life, and data access complicate comparison and reproducibility across studies. 

To support researchers in selecting and specifying appropriate devices, we developed an online 
Wearable Light Logger and Optical Radiation Dosimeter Specification Tool (https://tscnlab-wearable-
devices-specification.share.connect.posit.cloud/). The tool was created as part of the Metrology for 
wearable light loggers and optical radiation dosimeters (MeLiDos [8]) project. 

Tool Description 

The Specification Tool provides a structured and interactive way to collect relevant device 
specifications, organised into three sections: 
1. General Information, including project name, country of deployment, and study type. 
2. Hardware Requirements, covering sensor type, spectral range, dynamic range, sampling 

frequency, field of view, attachment methods, and power characteristics. 
3. Data and Other Requirements, specifying data access (e.g., raw data export), privacy 

considerations, synchronisation options, and calibration needs. 
Each field is accompanied by short guidance notes to assist users in defining their requirements 

(see Figure 1). Once completed, the specification can be exported as a Word or PDF document (Figure 
2), which may be shared with manufacturers to specify device requirements, or used in grant 
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documentation and procurement workflows. While the tool offers comprehensive descriptions of 
device specifications, the user can select those relevant to their specific project, and leave unrelated 
or unnecessary fields empty. The tool automatically includes a unique, bookmarkable URL for 
restoring the specified configuration. 

 

Figure 1. Graphical interface of the device specification tool. 

Table 1. Overview of device specification requirements. 

Category Aspect 
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Housing & Design Mounting 
 Housing material 
 Max dimensions (W×B×H) 
 Maximum weight 
 Special design considerations 

Measurement & Sensors Spectral range 
 Spectral resolution 
 Spectral sensitivity ≥ 1000 nm 
 Illuminance range 
 Field of view 
 Modalities other than light 
 Sampling frequency 

Battery & Storage Continuous runtime 
 On-device capacity 

Operating Environment Temperature range 
 Humidity range 
 IP rating 

Controls & Indicators Event marker button 
 Start/stop button 
 User feedback 

Connectivity & I/O Connectors 
 Wireless connectivity 

Software & Data Operating systems 
 Export format 
 Export variables 
 Timestamp format 
 Recording interval 
 Interval flexibility 
 DST handling 
 Metadata storage 

Automation & Storage Automated flagging 
 Storage location 

Budget & Calibration Max. budget per device 
 Warranty/insurance 
 Calibration validity 
 Recalibration procedure 

Miscellaneous Test device required 
 Protective case 
 Participant instructions 

Conceptual Framework 

The tool is informed by two key dimensions that shape the selection of wearable light loggers: 
• Long-term usability: comfort, form factor, attachment, battery life, and storage capacity, which 

determine whether a device can be used for days or weeks in naturalistic conditions. 
• Measurement fidelity and accuracy: spectral and directional sensitivity, linearity, and proximity 

to the corneal plane, determining how well recorded signals reflect biologically relevant 
exposure. 
These dimensions are often in tension: devices worn near the eye yield the most accurate 

estimates of retinal irradiance but may be impractical for extended wear. The amount of light 
measured at different positions on the body may vary considerably [9–12]. The specification tool 
helps researchers make these trade-offs explicit during study planning. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 November 2025 doi:10.20944/preprints202511.0644.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202511.0644.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 7 

 

Typical Use Cases 

The framework distinguishes between short-, medium-, and long-term deployments: 
• Short-term (< 24 h): e.g., verifying light stimulus delivery in laboratory or clinical protocols. 
• Medium-term (up to 21 days): e.g., assessing habitual exposure in field studies or intervention 

monitoring. 
• Long-term (> 21 days): e.g., longitudinal monitoring, capturing seasonal and environmental 

variability. 
By articulating requirements within these categories, users can identify devices best suited to 

their scientific goals and practical constraints. 

Integration with Community Standards 

The specification tool complements ongoing community efforts to standardise wearable light 
exposure measurement. It links directly to the RDA Researcher Guide for Wearable Light Loggers and 
Optical Radiation Dosimeters (https://rda-wg-visualexperiencedata.github.io/ResearcherGuide/), 
which outlines best practices for calibration, metadata reporting, and data sharing. It further directly 
affects downstream analyses from specified devices, as these rely on device outputs aligned with 
researchers’ projects. The open-source package LightLogR [13] builds on standardised outputs that 
are specified within the tool. Together, these resources promote transparency and comparability in 
optical radiation exposure studies. 

Outlook 

As light and health research grows, there is a critical need for open, interoperable tools that 
bridge technical device specifications and experimental design. The Wearable Light Logger and Optical 
Radiation Dosimeter Specification Tool provides an accessible entry point for researchers, helping them 
make informed procurement decisions and supporting reproducible science. Future iterations will 
incorporate direct manufacturer input and allow for benchmarking of device performance against 
standardised test data. 

Implementation 

The Wearable Light Logger and Optical Radiation Dosimeter Specification Tool was 
implemented using the R Shiny framework and deployed through Posit Cloud (formerly RStudio 
Cloud), enabling accessible, browser-based use without local installation. The app’s modular 
structure separates user interface components (ui.R) from reactive server logic (server.R), facilitating 
easy updates and version control. 

All content and selection options are defined in structured configuration files that can be 
modified independently of the app logic, allowing rapid extension as new device classes or 
specifications emerge. Outputs are generated dynamically using Quarto [14], a modern scientific 
publishing system, producing downloadable Word (.docx) and PDF (.pdf) files containing the user-
defined specification (see Figure 2). The bookmarked session URL allowsreproducibility and 
intermittent sessions 
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Figure 2. First page of an exemplary specification export. 

The implementation emphasizes data privacy and offline compatibility: no user-entered 
information is stored on external servers beyond the active session. The app code and versioned 
releases are hosted on Zenodo (DOI: https://doi.org/10.5281/zenodo.17487054) for transparency and 
long-term accessibility. 

Resource and Code Availability 

The tool is available on the web: 
Zauner, J., Stefani, O., Biller, A. M., Guidolin, C., & Spitschan, M. (2025). Web-based specification 

tool for wearable light loggers and optical radiation dosimeters (Version 1.0.1) [Software]. 
https://doi.org/10.17617/1.04ga-fd22 

The underlying code is openly available via Zenodo: 
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Zauner, J., Stefani, O., Biller, A. M., Guidolin, C., & Spitschan, M. (2025). Web-based specification 
tool for wearable light loggers and optical radiation dosimeters (Version 1.0.1) [Code]. Zenodo. 
https://doi.org/10.5281/zenodo.17487054 
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