SpeechMark®

Research Applications

What Are Acoustic Landmarks?

Landmarks are acoustic patterns that mark speech production events
Table. Rules to identify each type of AC landmark (LM). Note: The symbols

and mnemonics are intended only to suggest underlying articulatory or phonetic events.

Infant Syllable +g+s=-s=s-g with FO Break

Example of speech early in Sleep-Deprivation Expernment
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Clear (top) vs. Conversational (bottom) Utterances
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Rainbow Passage at 12 hours
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Example of speech late in Sleep-Deprivation Experiment

Rainbow Fassage at 40 hours
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EXAMPLE OF (FEMALE SPEAKER):
(1) +p-p SEQUENCE FOR GLOTTALSTOP
(2) (2) +p +g SEPARATION
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+g9 Glottal onset Beginning of sustained laryngeal motion, i.e., of periodicity or of power and spectral slope similar to that of ! IR PPE DRI SURIPPPRIPPIP S AP I
a hearby segment of sustained periodicity o5k .
- Glottal offset End of sustained laryngeal motion I | \
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+p Periodicity onset Beginning of sustained periodicity of appropriate period 05k \_
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. _ . _ ] 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
-p Periodicity offset End of sustained periodicity of appropriate period
+b Burst onset At least 3 of 5 frequency bands show simultaneous power increases of at least 6 dB in both the finely 5000 107log10(Power Spectral Density)
- - i | T | | T —F—— —_
smoothed and the coarsely smoothed contours, in an unvoiced segment (not between +g and the next g) — e e ===
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-b Burst offset At least 3 of 5 frequency bands show simultaneous power decreases of at least 6 dB in both the finely > 5000 B = .—T-—::_‘_;_?_ == — - —L
smoothed and the coarsely smoothed contours, in an unvoiced segment s = — - S B ————
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+s Syllabic onset At least 3 of 5 frequency bands show simultaneous power increases of at least 6 dB in both the finely . =
smoothed and the coarsely smoothed contours, in a voiced segment (between +g and the next g) 20001 —
1000 |- =
0
-S Syllabic offset At least 3 of 5 frequency bands show simultaneous power decreases of at least 6 dB in both the finely 0 0.05 01 ng [sec] [Pitgﬁ track at 13‘?:501 03 0-35 04
smoothed and the coarsely smoothed contours, in a voiced segment
Landmarks for one syllable of an infant babble. The LMs are placed at
+f Frication onset At least 3 of 5 frequency bands show simultaneous power increases at high frequencies and decreases at Instants of abrupt change of energy occurring simultaneously across multiple
low frequencies (unvoiced segment) frequency ranges and at multiple time scales. (top) Waveform with
smoothed amplitude envelope, landmarks (+g through —g), and landmark
-f Frication offset At least 3 of 5 frequency bands show simultaneous power decreases at high frequencies and increases at grouping. Graphics show the interval of voicing (solid red line), grouping as
low frequencies (unvoiced segment) a syllabic cluster (dashed light blue), and grouping as part of an utterance
that continues beyond the window (dashed magenta). (bottom) Narrow-
+v Voiced frication At least 3 of 5 frequency bands show simultaneous power increases at high frequencies and decreases at band spectrogram of the segment with dotted line through FO and dashed
onset low frequencies (voiced segment) I|n~_e through 10xFO. The speqtro_g_ram shows the harmqnlc_s_ (h_c)nzontal
stripes) and reveals a 2-to-3 periodicity break at 0.34s. Periodicity is strong
even at the start of voicing and up to the end, so g LMs are coincident with
-V Voiced frication At least 3 of 5 frequency bands show simultaneous power decreases at high frequencies and increases at corresponding p LMs.
offset low frequencies (voiced segment)

Energy by Spectral Band: cyan—dash coarse, mag.—solid fine
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| andmarks: "The North"
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10*log10(Power Spectral Density) [-234 dB offset]

I I I [ I

——%_ —

B ; v f— — i g ‘_\ﬁ¥

\ o — o | —
| [—, e — e h_._;r'

1 — e —— t i—
| g - : e — . -

R

\ 1 . E' [ w |
0.1 0.2 0.3 0.4 0.5 0.6

Time [sec] (Pitch track at 10 FO; zero—crossing rate/2)

EXAMPLES OF HOW LANMNDMARKS RESPOND TO
THRESHOLD YALUES AMD WHAT IS PRODUCED RATHER
THAN EXPECTATIONS BASED ON TRANSCRIPTION
“Three” vs_ "Six"”
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