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Development of a Confirmation Bias Visualization System based
on Facial Expression and Respiration Recognition
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Abstract

This study presents Bubble Universe, an interactive system that visualizes filter bubbles and confirmation bias
induced by personalized algorithms through real-time analysis of users’ physiological signals, integrating facial
expression recognition and respiration sensing to selectively distort information exposure. The system was implemented
using Unity and OpenCV for facial expression recognition and an Arduino analog sensor (DM439) for respiration
detection. A user evaluation with 51 exhibition visitors demonstrated a facial expression recognition accuracy of
90.2% and that 92.2% of participants experienced metacognitive awareness of confirmation bias, confirming the
effectiveness of physiological signal - based interactive interfaces in conveying abstract cognitive bias concepts.
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12! 1. Filter bubbles(2019)
Fig. 1. Filter bubbles(2019)
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Fig. 2. Family gathering(2023)
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22l 3. Empathy echo chamber(2020)
Fig. 3. Empathy echo chamber(2020)
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Table 1. Application of exhibition contents to reference works

Case 1 - Filter Bubbles(2019)

Expression style Application plan

Visualizing isolation via
transparent bubbles
(Photo manipulation)

Case 2 - Family Gathering(2023)

Breath-interactive bubbles
via Arduino sensors

Self-distortion using digital
layering & noise

Case 3 - Empathy Echo Chamber(2020)

Real-time masking effect
based on facial emotion

Virtual realization of
closed information loop

Physical isolation using
inflatable structures
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