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Editorial on the Research Topic 
Biomedical Signals for Human-Computer Interaction

Over the past decades, the application of computer science and engineering principles to the field of Human-Computer Interaction (HCI) has proven to be of paramount importance, leading to remarkable technical, methodological and scientific achievements (Stephen, 2009). Biomedical signals are a particularly popular topic within the global research community. Recent examples spread through academia and industry, including initiatives such as the brain-computer interface (BCI) research program at Facebook Reality Labs (Tekla, 2020), the heart rate enhanced communication being explored by Snap, Inc. Research (Liu et al., 2021), or the work of Yamaha Corporation and world-renowned dancer Kaiji Moriyama on the use of Electromyography (EMG) to control a piano (Yamaha Corporation, 2018).
Nowadays, biomedical signals applied to HCI drive researchers in areas ranging from computer science and electrical engineering to social sciences, being one of the areas with high potential to enhance the way people leverage digital interaction. Although particularized to Interactive Music Systems (IMSs), the work by (Aly et al., 2021) presents a comprehensive review on the appropriation of biomedical signals as control structures. However, such interfaces still present several challenges in what concerns their design, creation and usefulness.
Many questions regarding the application of biosignals to next-generation HCI remain open: What information can be extracted from each modality and used for HCI? How can the systems be easy-to-use and a part of the user’s daily life? How should the usefulness and effectiveness of interfaces be evaluated? What biosignal-mediated HCI approaches will result in practical and powerful interfaces for real-world deployment? How will the collaboration between researchers affect the architectural framework of the next generation of interfaces? This Research Topic presents outstanding work that answers multiple of these questions, describing the use of biomedical signals for next generation computer interfaces, and offering novel perspectives from theoretical and practical standpoints.
Westerink et al. explore the use of skin conductance measurements as a stress indicator, using cortisol as a benchmark. Cortisol is the main stress hormone in our body, and the study entitled “Deriving a cortisol-related stress indicator from wearable skin conductance measurements” provides a model for the relation between the skin conductance and the salivary cortisol response curves, along with the experimental evaluation of the method. The findings derived by the authors further reinforce the validity of skin conductance as a stress indicator.
User interface design and aesthetical evaluation is a classical area of interest regarding the use of biosignals for HCI. In this Research Topic, Ning et al. present three studies on the impact of spokes-character faces in mobile application icons and brand evaluation. Entitled “The impact of incomplete faces of spokes-characters in mobile application icon designs on brand evaluations,” finds that incomplete faces spokes-characters improve brand evaluation, and create perceptions of anthropomorphism.
Another area of interest in the interface between biosignal acquisition and HCI is gaming. In their work “Applications of biological and physiological signals in commercial video gaming and game research,” Hughes and Jorda provide a review of the latest work in the use of biosignals for video game research and consumer applications. Particular emphasis is given to immersive experiences that incorporate biosignals as input and output channels in relation to the user. The relevance to gaming is further reinforced by the work of Dias et al., who present a case study on co-design of serious games to support Parkinson’s disease management with the paper “Assistive HCI-serious games co-design insights: The case Study of i- PROGNOSIS personalized game suite for Parkinson’s disease”.
Overall the work published in this Research Topic further reinforces the maturity and growing relevance of biomedical signals in the design of modern HCI systems. Foreseen future work perspectives include the exploration of cultural and geographical factors in behavioral and emotion related research, further characterizing the relation of biomarkers such as cortisol with peripheral biomedical signals, harnessing the power of novel Artificial Intelligence (AI) tools to improve the quality of HCI experiences mediated by biomedical signals, and expanding the fields.
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