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COMMUNICATIVE FACIAL DISPLAYS
AS A NEW CONVERSATIONAL MODALITY

Akikazu Takeuchi  Katashi Nagao -
Sony Computer Science Laboratory, Inc.
3-14-13 Higashi-Gotanda
Shinagawa-ku, Tokyo 141, Japan

A face is an independent communication channel that conveys emotional and
conversational signal encoded in facial displays: Facial displays can be viewed as
communicative signals coordinating conversation. We attempt to bring facial
displays into computer human interaction as a new modality that makes the
interaction tighter ‘and more efficient while lessening cognitive load. As the first
step, a speech- dialogue system was selected .for investigating the power .of
communicative facial displays. The conversation between a user and the speech
dialogue system with facial displays was analyzed, and it has shown that conversation
with the system with facial displays was more successful than that w1thout facial
displays. »
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Table 1. Communicative Categorization of Facial

Displays

SYNTACTIC DISPLAYS

1. Exclamation marks
2. Question marks

3. Emphasizers

4. Underliners

5. Punctuations

6. End of an utterance
7. Beginning of a story
8. Story continuation
9. End of a story

Eyebrow raising

Eyebrow raising or lowering
Eyebrow raising or lowering
Longer eyebrow raising’
Eyebrow movements

Eysbrow raising.

Eyebrow raising
Avoid eye contact

1Eye contact

11. Facial shrug/
"l don't know"

12. Interactive/
"You know?"

13. Metacommunicative/
Indication of sarcasm

SPEAKER DISPLAYS'
10. Thinking/ Eyebrow raising or lowering
Remembering Closing the ayes,

Pulling back one mouth side
Eyebrow flashes,

Mouth corners pulled down,
Mouth corners pulled back
Eyebrow raising

Eyebrow raising and '
looking up and off

or joke
14. "Yes" Eyebrow actions
15. "No" Eyebrow actions
15. "Not" Eyebrow actions
17."But" Eyebrow actions
'LISTENER COMMENT __ DISPLAYS

18. Backchannel/
Indicating attendance
19. Indication of loudness

Eyebrow raising,
Mouth corners turned down
Eyebrows drawn to center

Understanding levels

20. Confident

21. Moderately confident
22. Not confident
23."Yes"

Eyebrow raising, Head nod
Eyebrow raising

Eyebrow lowering
Eyebrow raising

Evaluation of utterance

24. Agreement
25. Request for

more info
26. Incredulity

Eyebrow raising
Eyebroyv raising.

Longer eyebrow raising
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Figure 1. The prototype system configuration
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Figure 2. Synthesized Communicative Facial Displays
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Table 2. Relation between conversational situations and

facial displays

Conversational situations
recognition failure

Facial displays
listener comment display

syntactically invalid

#22 "not-confident”
listener comment display

utterance
many recognition
candidates with close

#22 "not-confident”
listener comment display
#21 "moderately

scores
beginning of dialogue

confident”
listener comment display
#18 "indication of

introduction to a topic

attendance”
syntactic display

shift to another topic

#7 "beginning-of-story”
syntactic displays
#7 "end-of-story” and

#9 "beginning-of-story”

answer "yes"

speaker display #14 "yes/|

answer "no"
out of the domain

speaker display #15 "no"
speaker display

answer "yes"
with emphasis

#11 "facial shrug”
listenar comment display
#23 "yes" and

syntactic display

violation of pragmatic

#3 "emphasizer”
listener comment display

constraints
reply to "thanks"

# 26 "incredulity”
listener comment display

#23 "yes"
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Figure 3. Result of experiments
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