
 

 

 

Title: Comparative Analysis and Software Implementation of Methods for Assessing Circadian 

Rhythm Robustness in Animals 

Introduction: 

Circadian rhythms, the 24-hour biological cycles in organisms, are crucial for health and well-being. 

Measuring their robustness is increasingly used as an indicator of animal welfare. While various tools 

exist, a comprehensive comparison of their mathematical foundations, computational efficiency, and 

practical application is lacking. This thesis aims to bridge this gap by: 

• Reviewing existing methods: We will conduct a systematic literature review, classifying and 

comparing tools based on mathematical principles (e.g., spectral analysis techniques) and 

application aspects (strengths, weaknesses). This review will be submitted for publication as a 

research paper. 

• Developing a comprehensive software library (DigiRhythm): Existing methods (particularly 

R-based ones) will be integrated into DigiRhythm. Other methods will be re-implemented to 

ensure consistent framework and facilitate future additions. 

Methods: 

1. Systematic Literature Review: We will follow established protocols to identify, select, and 

critically analyze relevant research on methods for assessing circadian rhythm robustness. 

2. Software Development:  

o Library Expansion: Identified methods will be integrated into DigiRhythm, providing 

a user-friendly platform for diverse analyses. 

o User Interface and Testing Tools: A graphical user interface (GUI) will enhance 

accessibility for users with varying technical expertise. We will also implement 

comprehensive testing tools to ensure software reliability. 

3. Data Analysis: We will utilize an existing animal dataset to showcase the application and 

comparison of implemented methods within DigiRhythm. 

Expected Outcomes: 

• Published Research Paper: A comprehensive literature review on methods for assessing 

circadian rhythm robustness. 
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• Enhanced DigiRhythm Library: A user-friendly, comprehensive software library with a GUI 

and robust testing tools. 

• Method/Software Publication: A paper detailing DigiRhythm's expansion and functionalities. 

Target Students / Curricula: 

This research appeals to students interested in: 

• Animal welfare and circadian rhythms. 

• Spectral analysis techniques (Fourier, Lomb-Scargle, Wavelet) and their application to 

biological rhythms. 

• Software development and creating user-friendly tools for scientific research. 
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