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Multi-resolution analysis of group delay based event detection
for excitation attributes of speech sounds
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Abstract A new procedure for event detection and characterization was proposed by one of the author
based on a group delay and fixed point analysis. The proposed method enabled to detect precise timing and spread
of speech event like a vocal fold closure. The proposed method consists of only one parameter on scale of events
under study. Events are represented as fixed points of mapping from the window center location to the mean time.
In this report, a structural analysis of fixed points in the time-scale plane was proposed taking advantages of the
mathematical similarity of the proposed event detection methos with the multi-resolution zero-crossing analysis
which are commonly found in visual scene analysis. A pulse plus noise model was also introduced to analyse an
event attribute, duration. Demonstrations of the proposed method are given using real speech examples and a speech
database with EGG information.
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O 1: Measured group delay and compensated group
delay. Left plot shows the measured group delay (solid
line) and the minimum phase group delay (dashed line).
Right plot shows the compensated group delay.
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0 2: Scale dependency of the detected event. The up-
per plot shows extracted event locations for different
scale paremeter o,,. The event marks are designed to
produce dense symbol when P/N is high. The lower plot
shows the corresponding waveform. The utterance is a
Japanese vowel sequence /aiueo/.
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O 3: Scale dependency of the detected event. (Partial

view)
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O 4: Scale dependency of the detected event. (Partial
view)
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0 5: Scale dependency of the detected event. The up-
per plot shows extracted event locations for different
scale paremeter o,,. The event marks are designed to
produce dense symbol when P/N is high. The lower plot
shows the corresponding waveform. The utterance is a
Japanese number sequence /hyakunijyugo/.
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O 6: Scale dependency of the detected event. (Partial

view)
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O 7: Scale dependency of the detected event. (Partial

view).
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O 8: Distribution of event location and P/N ratio for a
male speaker (M04).
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