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Explaining smartphone-based acoustic data with linguistic summaries for the mental health monitoring

The changes in the manner of speaking reflect the mood state very accurately and are used intuitively by psychiatrists in everyday practice. Considering the possibility of
continuous speech data collection via a smartphone app, smartphones have tremendous potential to improve the early detection and monitoring of episodes of mental illnesses.
Nevertheless, they are still underutilized in practice. Furthermore, there is still need for common standards and clear guidelines about machine learning algorithms and metrics
to be applied when supporting mental health monitoring. Finally, there is still an unmet clinical need to explain relations between attributes, symptoms, and states for this
particular applied context. During this seminar, an approach called PLENARY: exPlaining bLack-box modEls in Natural lAnguage thRough fuzzY linguistic summaries will be
presented. PLENARY is an explainable classifier based on a data-driven predictive model. Model explanations are derived through the popular SHapley Additive exPlanations
(SHAP) tool and conveyed in a linguistic form via fuzzy linguistic summaries. The linguistic summarization allows translating the explanations of the model outputs provided
by SHAP into statements expressed in natural language. The approach was validated on preprocessed speech signals collected from smartphones from patients with bipolar
disorder and on publicly available mental health survey data. The experiments confirm that fuzzy linguistic summarization is an effective technique to support meta-analyses of
the outputs of AI models. This work is a part of the BIPOLAR project. BIPLAR’s ambition is to provide an analytical software package that facilitates timely and contextual

mental health monitoring aiming to set the foundations to further innovate in the intelligent sensor-based prediction of bipolar disorder episodes.
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