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Background

▪ Case study: focus on biometric recognition

▪ Why: different prior work shows very different 
performances

▪ Finding: differences in datasets and evaluation 
protocols affect final performance
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Guidelines that extend beyond biometrics
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1. Reproducibility and 
transparency

2. Data quality 3. Evaluation setup

1.1 Open-source dataset 2.1 Real-world data 3.1 Temporal split

1.2 Open-source code 2.2 Longitudinal data 3.2 Testing with unseen users

1.3 Detailed documentation 2.3 Demographic diversity 3.3 Balanced evaluation

2.4 Health condition diversity

2.5 Number of users



Issue
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Ensure reproducibility (code and data availability)

Related work: 13

with publicly available data: 7

with publicly available code: 1

Solution

▪ Release code and datasets to 
support reproducibility

▪ Offer controlled data access 
(through data sharing 
agreements) when ethical 
constraints apply



Issue

▪ “Random Forest was used”
• No parameters or version specified

▪ “subtracting the moving average”
• window size not specified
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Ensure reproducibility (documentation)
Solution

▪ Always report library and 
version used

▪ Report all the necessary 
information
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Ensure data quality (laboratory vs real-world scenario) 

Issue

▪ Most of the solutions in literature 
are tested in laboratory settings

Solution

▪ Test solutions in real-world
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Laboratory vs real-world scenario – What we found 

Biometric recognition
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Ensure data quality (diversity in the dataset) 

Issue Solution

▪ Demographic (e.g., age, 
gender)  diversity

▪ Health-condition (e.g., chronic 
conditions) diversity

User 1 (Male, 26)

User 2 (Male, 24)

User 3 (Male, 28)

ML model

[56, 120]

[62, 118]

[64, 117]

Irregular 
heartbeat

Regular 
heartbeat

User 4 (Female, 56)

[70, 130]

Regular 
heartbeat

Irregular 
heartbeat
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Issue Solution

Ensure robust evaluation setup (training/test split)
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Training/test split – What we found 

Biometric recognition
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Towards Robust and Reproducible Evaluation



Credits and references

▪ Icons taken from https://www.thiings.co

▪ Images (slide 7) generated using Nano Banana

▪ Alecci, L., Laporte, M., Alchieri, L., Abdalazim, N., & Santini, S. (2025). What the Heart Can(not) 
Tell: Potential and Pitfalls of Biometric Recognition Methods Based on Photoplethysmography. 
Sensors, 25(24), 7586. https://doi.org/10.3390/s25247586
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▪ Lara, O. D., & Labrador, M. A. (2013). A Survey on Human Activity Recognition using Wearable 
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