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Although, as [1] have argued, speech in dialogue is produced largely by one speaker at a time, 

conversationalists regularly produce speech in overlap; for example, [2] find that as many as 12% of 

words and 54.4% of talk spurts produced in two-party telephone conversations are produced at least 

partially in overlap. Not all overlaps are perceived as such [3], and even if overlapping speech is 

perceived, it is not necessarily perceived as turn-competitive or otherwise disruptive to the smooth 

progress of conversation; rather, this can be mediated by prosodic features. For example, research in 

Conversation Analysis, e.g. [4], has argued that higher fundamental frequency (f0) and increased 

loudness—that is, increased prosodic prominence—on the part of an incoming speaker are signals that 

overlapping speech is intended to be turn-competitive. Similarly, [5] report that measures of an incoming 

speaker’s adaptation of f0 features to his or her interlocutor’s f0 patterns can be used to classify whether 

episodes of overlapping speech are turn-competitive. 

 A large body of recent research supports the assertion that prosody and gesture should be treated as 

a single system within language (cf. discussion in [6]). It has been shown that visual and auditory 

information are automatically integrated during speech perception [7], and gesture can be used for 

disambiguation if the speech signal does not provide sufficient information [8]. Overlapping speech 

might be a case where gesture could be helpful in providing disambiguation, since the multiple speech 

streams increase the chances that acoustic information is disrupted. On the other hand, there is evidence 

that prosody and gesture, while functioning in parallel, may convey subtly different information 

depending on their specific organization [9, 10]. They may also provide information about turn-taking 

in different timeframes; for example, gestural behaviour has been shown to differ systematically as early 

as 3 seconds before the offset of a speech turn depending on whether the speaker intends to continue 

speaking or to stop and let an interlocutor take up a turn [11], while prosodic turn-taking cues have 

recently been interpreted as late “go-signals” rather than contributors to anticipation of turn ends [12]. 

Thus it is valuable to investigate the interaction of prosodic and gestural marking of prominence in 

overlapping speech, and specifically the functional impacts of different feature constellations. 

 The current exploratory study investigates the multimodal implementation of prominence in 

overlapping speech in the vicinity of turn ends in German two-party conversation from the DUEL 

Corpus [13]. The existing annotations for DUEL include annotation of both speakers’ turns with 

orthographic transcription and laughter labels, and classification of turn-taking behaviour was carried 

out as part of a different project (cf. [14]). F0 and amplitude envelope features were automatically 

extracted using Praat [15], and prominent syllables were estimated as local prominences in the amplitude 

envelope; turns with laughter were excluded from the analysis. Gestures were automatically detected 

using OpenPose [16]; the current analysis uses the right and left wrist points as representative points to 

investigate magnitude of gesturing, which is operationalized as velocity. Since the video had a resolution 

of 25 frames per second, the acoustic data was also extracted at this rate for ease of temporal alignment. 

Each frame was labelled for its temporal distance from the current speaker’s turn offset and for whether 

or not the frame involved speech produced in overlap. In the subset (4 speakers) used for the initial 

analysis, 22.4% of frames involved speech produced in overlap. 

 Initial results suggest that prosodic prominence features and gesture prominence features are both 

manipulated in the context of overlapping speech, but that these manipulations are carried out 

independently. A linear mixed model involving summed Z-score-normalized values for f0, amplitude, 

and right- and left-hand velocity finds no overall difference in prominence in turn ends produced in 

overlap compared to speech produced in the clear. However, investigating the acoustic and gestural 

activity independently, a more complex picture arises. The amplitude of prominences decreases when 

approaching a turn end, and this effect is strengthened in overlapping speech (cf. Fig. 1). Meanwhile, 

velocity of hand movements is higher in speech produced in overlap (cf. Fig. 2), regardless of how near 

this speech is to an upcoming turn end; as found by [11], movement phases of gesture decrease overall 

approaching speech offset. No significant results were found for f0 in the initial analysis. These findings 

suggest that prosodic and gestural prominence are implemented independently of one another for 

purposes of disambiguation in overlapping speech versus signalling turn-taking intentions.  



 
Figure 1: Linear model of Z-score amplitude approaching turn ends in overlap and in the clear. 

 

  
Figure 2: Linear model of Z-score gesture velocity approaching turn ends in overlap and in the clear. 
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