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All Interaction is Situated,  
All Language is GroundedSituated: Embedded into a (larger) situation. 
Situation: Spatio-temporal ordering of relevant entities, relative to a here 
& now.

There are facts about the here and now that matter for the 
interaction.
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Here & Now

4

right now

March ’21
2020s

21c.

today

right here

Berlin
Germany
Europe

Planet Earth
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The Here & Now of Interaction
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The Here & Now of Interaction

6
https://germanyinusa.com/2019/07/18/want-to-visit-berlin-theres-at-least-26-of-them-in-the-usa/
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The Now of Spoken Interaction

7



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 8

All Interaction is Situated,  
All Language is Grounded



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 9

All Interaction is Situated,  
All Language is Grounded



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 10

All Interaction is Situated,  
All Language is Grounded



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 11

All Interaction is Situated,  
lAl Alnguge2 dc Tfoanfed



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 12

All Interaction is Situated,  
All Language is Grounded



colabpotsdam Department Linguistics Universität Potsdam David Schlangen 13

All Interaction is Situated,  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All Interaction is Situated,  
All Language is Grounded
All language use is grounded in mental states.

The connection between language tokens and mental 
states is governed by norms.
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All Interaction is Situated,  
All Language is GroundedFor spoken interaction, the relevant now is right now.
recording / endpointing / processing / deciding / producing
(Ward et al., Interspeech 2005; Aist et al., semdial 2007; Fernández 
et al. SIGdial 2007; Skantze & Schlangen EACL 2009)

Try to design systems that explicitly manage the 
interaction time:   InPro, InPros projects (2007 - 2016)



colabpotsdam Department Linguistics Universität Potsdam David Schlangen

The “Incremental Units Model”
• Schlangen & Skantze EACL 2009, D&D 2011


• Information state is updated with minimal units of information, as soon as 
they can be hypothesised


• “Higher-level” hypotheses can be formed on the basis of “lower-level” ones. 

• IS may have to be revised, in light of newer information


• Implemented in InproTK (Timo Baumann, Casey Kennington, Spyros 
Kousidis, Bielefeld), Jindigo (Skantze, Stockholm), IPAACA (Buschmeier 
& Kopp, Bielefeld)

17

right
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Affordances of Incremental Processing

• Enabling Components.


• Incremental ASR: (Baumann et al. IWSDS 2016), (Baumann et al. 2009); Incremental TTS: (Baumann & 
Schlangen, Interspeech 2013; SIGdial 2013), (Wellbergen et al. IVA 2013); Incremental Interpretation: 
(Schlangen et al. SIGdial 2009), (Kennington et al. IWCS 2015), (Kennington & Schlangen, ACL 2015; 
CS&L 2017)


• Fast Turn-Taking.

• (Schlangen, Interspeech 2006), (Atterer et al., Coling 2008), (Hough & Schlangen, Interspeech 2015), 

(Hough & Schlangen, EACL 2017), (Maier et al. Interspeech 2017)


• Idea: Combine prosodic information with predictions derived from lexico-syntactic 
information.


• Concurrent Reactions.


• (Buß & Schlangen, semdial 2010, 2011; Kennington et al. SIGdial 2013; Kousidis et al. ICMI 2014; 
Kennington et al. AutomotiveUI 2014; Zarrieß & Schlangen, INLG 2017; de Kok et al., IVA 2017)


• Idea: If other modality is available, display current understanding / react to changes 
in situation.

18
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Attentive Listener
• (Kousidis & Schlangen, AAAI Symposium 2015)


• Robot tracks conversation, uses various turn-taking 
models to direct head and eye-gaze to current / next 
speaker.

19

Spyros Kousidis
(now @ 

carmeq, Berlin)
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Attentive Listener
• (Kousidis & Schlangen, AAAI Symposium 2015)


• Q1: How well was the robot able to follow the conversation?


• Q2: To what extend did the robot behave as you would expect a 
person to behave in this situation?
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Spyros Kousidis
(now @ 

carmeq, Berlin)
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Buying Time
• (Lopez et al. IWSDS 2018, SIGdial 2018)


• Now that we have taken the turn in time, what do we do 
with it, if we don’t have the answer yet?

21

Soledad Lopez
(now @ 

Amazon, 
 Cambridge)

No difference btw fixed & random, learned better than either
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Situational Awareness
• (Kousidis et al. ICMI 2014;  

Kennington et al. AutomotiveUI 2014)


• Dialogue system that provides information to the driver of a 
car, adapting the output to the driving situation.
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Casey Kennington
(now Professor
@ Boise State

U, USA)

CONTROL_DRIVE: 
lane change, no 

audio

NO_ADAPT_DRIVE: 
lane change, normal 

audio

am Samstag den siebzehnten Mai um 12 Uhr hast du ‘Besprechung mit Peter’

ADAPT_DRIVE: lane 
change, adaptive 

audio

am Samstag den siebzehn- den siebzehnten Mai …
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Situational Awareness
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Casey Kennington
(now Professor
@ Boise State

U, USA)
• (Kousidis et al. ICMI 2014;  

Kennington et al. AutomotiveUI 2014)

Adaptive condition: 

• better driving (time to 

complete lane change)

• better recall of 

information

as compared to non-
adaptive. (Similar to no-
change condition.)
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Incremental Processing, 2020s
• InproTK: (Kennington et al., SIGdial 2014), (Baumann & 

Schlangen, Future Directions WS @ NAACL 2012)

24
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Incremental Processing, 2020s
• InproTK: (Kennington et al., SIGdial 2014), (Baumann & 

Schlangen, Future Directions WS @ NAACL 2012)


• ReTiCo (Michael, SIGdial 2020),  
https://github.com/Uhlo/retico

25

https://github.com/Uhlo/retico
https://github.com/Uhlo/retico
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Incremental Processing, 2020s
• “Oh nice, RNNs are inherently incremental, now 

incremental processing will become mainstream!”


• (Hough & Schlangen, Interspeech 2015), (Hough & 
Schlangen, EACL 2017), (Maier et al., Interspeech 2017)


• Then bi-directionality happened, and then omni-
directionality (transformers).


• (Madureira & Schlangen, EMNLP 2020)

• Test LSTMs & Transformers under “incremental interface”.

• Tagging & classification performance impacted, but not dramatically 

so.

26
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Conclusions Part I
• “Embrace the Now-Ness of Conversation”


• We still need better incremental ASR, and more 
controllable conversational TTS. 
(Baumann et al. IWSDS 2016), (Addlesee et al. COLING 2020)


• There’s a lot of potential to increase the “Here-Ness” of 
“Intelligent Assistants”. (Phones are full of sensors.. Future 
Wearables [ Hearables, Glasses ] …)

27
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AN ERROR HAS OCCURRED. 
THIS PRESENTATION WILL NOW BE 

DELETED.
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Neural Conversation Models
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seq2seq

dialogue“ ”
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Neural Conversation Models
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context
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Neural Conversation Models
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context sequential norms:  
this can follow that  

kind of context

lots of data 
LM objective

domain data 
+ objectives

Pre-Training

Fine-Tuning
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Some Known Problems
• Lying


• Incoherence / Inconsistency


• Hallucinating


• Toxicity


• Logorrhea, Verbal Tics

36

FAIR, Blender bot, (Roller et al. 2020)

“I’m sorry, I didn’t understand.” —> repeat 
“I have booked a flight for you…” —> e-mail w/ ticket
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FAIR, Blender bot, (Roller et al. 2020)
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Why Care?
• Users will think someone is responsible for output. (See 

Microsoft Tay debacle.)


• Language norms are self-reproducing. (Bender et al. 2021), 
(Curry & Rieser, 2018)

38
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Enforcing Norms

39

lots of data 
LM objective

domain data 
+ objectives

filters, constraints

Pre-Training

Fine-Tuning
Decoding

explicit 
knowledge
Context  

Management

!

"
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Enforcing Norms

40

lots of data 
LM objective

domain data 
+ objectives

filters, constraints

Pre-Training

Fine-Tuning
Decoding

explicit 
knowledge
Context  

Management

(Galetzka et al., 
LREC 2020)

R3 R4 … …

Fact Fact Fact … Fact Fact Fact … Att. Att. … A A A …

Pos. 1 Pos. 2 Pos. 3 … Pos. 1 Pos. 2 Pos. 3 … Pos. 1 Pos. 1 … Pos. n n+1 n+2 … …

The screenplay says that Zed and … Quentin Tarantino was quoted as … I have watched Pulp Fiction ...

input sequence 

a)

b)

c)

Fabian Galetzka
PhD 2018 —

Encode knowledge into context; 
integrate maxims (quality, quantity, 
manner, relevance) into fine-tuning & 
decoding.
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Conclusions Part II

• Language is grounded by (mental) states that are 
individuated by their consequences.


• The expected consequences (and triggers) are governed 
by language norms.


• Groundedness comes in degrees. The more you can 
ensure that these norms are met, the more … grounded … 
your system is.
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Conclusions

• Design for the here & now that your user expects, not the 
one that is most easy for you. (Or strongly signal your 
limitations.)


• Incremental processing. Multimodal signal processing.


• Keep in mind that language produced by system is 
expected to follow / be aware of relevant norms.

42

All Interaction is Situated,  
All Language is Grounded



Thanks. 
Questions?

david.schlangen@uni-potsdam.dehttp://clp.ling.uni-potsdam.de
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