
Conclusion 
 

• Humans listen to robots through many channels 
• Game 4: relaxation of alignment while 

communication successful, but insignificant 
• Alignment happens fast (within 3 games) 
• Alignment could be an indicator for how „over-

promised“ the robot was 

 

Why multi-modal communication? 
 

• Reduce irritation, i.e. confirm speech through 
gestures 

• Improve dialog performance 
• Robot appears more life-like 
• At the moment not frequently used 

 
Alignment can measure how well the robot 

communicates it‘s capabilities. 
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Feedback via LEDs 

Default speech recognition feedback 
(beeping): 
• Low benefit for uneducated user 
• irregularly interrupts conversations 
• „Did the robot understand me?“ 

remains unanswered 
 

Improved (non-auditory) feedback:  
• Eyes flash green / red upon 

understanding / 
misunderstanding 

• starting and stopping of 
recording signaled through ear 
LEDs 

 
 red/green pattern known to 

many people; not difficult to 
figure out meaning 

 very positive feedback, 
especially from experienced 
users 

Setup 
 

• Test using a dialog based game:  
 „20 Questions“ 
• Robot communicates via 3 channels: 
• Speech – main modality 
• LEDs – signal understanding 
• Gestures –internal state and 

supplement questions: „Is it bigger 
than this?“ 

• Human replies through speech 

Results 
 

• 19 participants playing 4 or more 
games 

• Within-subject ANOVA with 
repeated measurements; 4 
consecutive games per subject 

• Measure detection confidence of 
each utterance 

• Results were significant α = 0.02 
 (F(3,54) = 3.651, p= 0.018) 
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