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Turn-Taking from the 
Perspective of a Dialogue System 

Human 

System 

Realistic? irritating! intimidating! 

USERS DON’T LIKE 

being interrupted 
being talked their ears off 

THEY DO LIKE 

taking their time talking 
interrupting the system 

“the best units for dialogue systems are the very same ones that humans use” 

(Edlund, Heldner & Gustafson, 2005) 



The System Wants to … 

• … know whether the user has 
finished speaking 

• … imply it has 
finished speaking itself 

(not yet) 

(not yet) 

Human 

System ? 

We might also want to … 

Human 

System 
! 

• … allow the user to interrupt us 

• … be sure the user is listening 

Human 

System 

⇒ ‘backchannels’ 

What shall we do? 



• system needs to pause without ending the 
turn 

• system has finished its turn 

• user pauses – end of turn? 

• system talking – user listening? 

Human 

System 
✗ 

Include as few turn-yielding cues as possible. 

e.g. leave utterances incomplete 

Human 

System 
! 

Include as many turn-yielding cues as possible. 
e.g. falling intonation 

Human 

System ? Check for turn-yielding cues by the user. 

the more present, the more likely end of turn 

Human 

System 
? 

Include backchannel-inviting cues. 

e.g. certain phrases, like ‘right?’,  … 



Problem? 
Turn-yielding cues seem to depend on language and culture. 

English (e.g.) 

• usually no clear 
markers 

• syntactic 
completion 

• ‘understanding 
state’ (Satō et al.) 

• categories of words 
• modal particles 

• acoustics 
• prosody 
• intonation 
• lengthening words 

German (e.g.) Japanese (e.g.) 

Turn-yielding cues seem to depend on other factors. 

English: other study Japanese: other study 

• information flow 
• ‘minimum 

necessary 
information’ 

• prosody 
• duration of content 

words 

So there might be commonalities. But … 



Example: Pause Durations 

< 0 > 0 

[milliseconds] 

overlaps 



Example: Pause Durations 

response to a question 

other utterance 

pause before 



Backchannels 

Speaker 1 

Speaker 2 

Hmm… Aha… I see… 

So speaker 1 
is listening… 

‘Backchannel-inviting cues’ 

• at least 110 ms duration 
• pitch is low 
• syntax & prosody important 

results for 
English 

probably culture-dependent as well 

Human 

System 
? 

Don’t stop talking then! 



Turn-Taking Implementations 

(Timed) Petri Nets. 

Warning: This differs from the Petri nets formalism taught in Hamburg! 



Turn-Taking Implementations 

Decision Trees. 
The user pauses … 

utterance_duration 

after_utterance_duration 

> 672 … 

continue content_word_duration 

> 250 <= 250 

back_channel pitch 

> 456 <= 456 

wait change speaker 

<= -0.1 > -0.1 

here: 
mainly prosodic features 
& content-word duration 

another paper that used decision trees: 

hardly used: 
linguistic information 

‘understanding state’ 

syntactic and semantic categories of words 

prosody was unimportant… 



Implementation Evaluation 

Human 

System 

The system is 
pretty good… 

Problem: Speech recognition still too bad. 

‘The system doesn’t understand me!’ 
= ‘The system is bad.’ 

Sufficiently simple tasks required … 
… so only simple turn-taking can be tested. 

Possible Solution (but different experimental set-up): 

Use non-speech. 

(Paper by Timo Baumann, 2008) 
„ba ba baba ba?“ „Was soll dieser Mist?“ 

Also suited for data acquisition. 



This slide was not part of the presentation. 
It just contains the references it is based on. 
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