Obstruent Voicing Perception Cues
This study investigates the features that influence coda obstruent perception in American English.  The goal is to determine the relative importance of various acoustic cues in determining whether a listener perceives a voiced stop /d/ or voiceless stop /t/ in coda position.  Vowel duration, consonant duration, and percent voicing during the hold of the stop (percent glottal pulsing) were systematically varied for a set of tokens.  These tokens were then presented to a group of subjects to determine the effects of changing these three parameters on coda voicing perception.  Vowel duration is expected to be the strongest factor of the three with longer durations corresponding to a perceived /d/ coda.
  No clear picture emerges from the literature of the relative strengths of the other two factors in this context, but more glottal pulsing and longer consonant are expected to bias perception in the direction of voicing.  Natural tokens derived from actual speech were modified as necessary to achieve the desired characteristics.  Another goal of the study is to determine the role of the burst in obstruent perception.  To that end, two sets of tokens were produced that were identical to each other with the exception of the character of the stop release or burst.  The two release types are ‘d-burst’ and ‘t-burst’.  The expectation is that the ‘d-burst’ will bias the results in the direction of a /d/ perception, and ‘t-burst’ will bias the results in the direction of a /t/ perception. 
The tokens used in obstruent perception studies can be broadly categorized as either (1) pure tone (sinusoid), (2) synthesized speech generated by Klaat, Praat (Boersma & Weenink  2006), or other software, or (3) natural speech that has been manipulated.  While investigating the role of F1 during transition and vowel duration, Nittrouer (2004) found that using natural tokens versus synthesized speech tokens led to very different results.  She concluded that the natural tokens had some factors that were not simulated in the synthesized tokens.  The decision was made in this study to use natural tokens in order to capture actual speech as closely as possible.

Many perception studies completely remove the burst from the tokens (Nittrouer 2004 and Thomas 2000, for example).  While generating the tokens for this study, it became apparent that the release for a /t/ is quite different than that for a /d/.  It seemed likely that the character of the stop release burst could change the perceptual outcome.  For that reason, the decision was made to investigate the effect of the different releases.

Figure 1 shows the number of bit responses plotted against vowel duration and percent glottal pulsing.  The height on the z-axis indicates the actual number of bit responses for all subjects out of a possible total of 27.  Figure 2 shows the number of bit responses plotted against vowel duration and consonant duration.  The relative strengths of the parameters can be determined by evaluating the slope of the cross section of the surface along a particular dimension.  The figures show that vowel duration is the strongest influence on coda voicing perception.  Percent glottal pulsing also plays a role in perception, and consonant duration does not play a significant role.
The methodology and data visualization techniques developed in this study are easily extensible to handle more parameters, and can provide valuable insights into complicated trading relations in perception experiments.
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