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Introduction
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● Heart rate monitoring to detect sudden illness using remote photoplethysmography and 
deep learning

● Challenge of using Requirements Engineering (RE) in Machine Learning (ML)

● The goal is to enhance a deep learning model based on quality attributes
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Research Questions

● RQ1: What are the challenges associated with consistently monitoring heart rate in diverse driving 
conditions?

● RQ2: How can explainability contribute to understanding and enhancement of a deep learning approach?

● RQ3: How do robustness and reliability quality attributes play a role in systematically evaluating and 
enhancing a deep learning approach?

● RQ4: What recommendations can be produced for software engineers based on the process of 
enhancing a deep learning model?
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Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



10

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



11

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



12

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



13

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



14

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



15

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024

or



16

Research methodology

● Using field experiment to compare and evaluate deep learning models

● Iterative steps of enhancement and Null Hypothesis

● Literature review

○ H0 - The performance result of the enhanced deep learning model based on all evaluation metrics is worse 
compared to the deep learning model before the enhancement.

○ H1 - The performance result of the enhanced deep learning model based on all evaluation metrics is better 
than the deep learning model before the enhancement.

31.05.2024



1717

Results & Discussion

Literature review
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● Varying illumination and head 
movements

● Different skin tones

● Vibration caused by driving

● Explainability

● Reliability

● Robustness

RQ1: What are the challenges associated with consistently monitoring heart rate in 
diverse driving conditions?



18

Results & Discussion
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RQ2: How can explainability contribute to understanding and enhancement of a 
deep learning approach?
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Results & Discussion

Average results across all five folds for all the 
models
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RQ3: How do robustness and reliability quality attributes 
play a role in systematically evaluating and enhancing a 
deep learning approach?

Performance of enhanced and 
pre-enhanced on five folds
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Robustness FOLD6

Results & Discussion
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Results & Discussion

RQ4: What recommendations can be produced for software engineers based on the 
process of enhancing a deep learning model?
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Results & Discussion

RQ4: What recommendations can be produced for software engineers based on the 
process of enhancing a deep learning model?
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Identify the relevant non-functional requirements

Analyze the tradeoffs

Choose relevant explainability tools
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Conclusion and Future Work

● Importance of using non-functional requirements for model evaluation

● Understanding the effectiveness of using non-functional requirements on ML models
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