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Abstract

In this study, a new emotion_variation analysis framework is presented to simultaneously address the issues of
personal information exposure and the loss of paralinguistic emotional signals in speech_based emotion recognition. To
achieve this, de-identified acoustic variation features—AHz(frequency), AdB(intensity), and Ams(duration)—are
employed to generate a Binary Emotion Code(BEC), and the resulting emotional transitions are visualized through a
Candle Code representation. This approach overcomes the linguistic dependency and high re-identification risk inherent
in conventional STT(Speech-to-Text)_based emotion analysis and enables the temporal flow of emotional
changes(increase, decrease, and neutrality) to be quantified.

Accordingly, (1)seven acoustic features including HNR, Pitch, Intensity, Jitter, and Shimmer are extracted and
normalized at 100[ms] intervals, (2)emotional variations are encoded into a threshold-based 3_bit BEC, and (3)the
encoded changes are visualized using candle_style components(Open -Close -High -Low). Through web_based
evaluations, emotional rise-and-fall patterns are observed to be identified more rapidly compared to spectrogram_based
visualization. Because the method excludes identifiable information related to timbre and formant characteristics,
non-invertibility is ensured, enabling practical application to privacy_preserving, realtime emotion monitoring.

B keywords : Digital Emotion Classification ; Candle Code Visualization ; Voice Variability (Speech Variability) ;
De-identified Emotion Monitoring ; Binary Emotion Code (BEC)
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