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Motivation

= Neuro - Inspired COmpanion

Robot (NICO)

= Robot with Multi-modal
capabilities for Human-Robot

[Kerzel et al. 2017]

Interaction

Learning Scenario

Personalisation in Robots to
increase their friendliness or
social acceptance.

[Saunders et al. 2016]

“Humanoidly Speaking” Object

[Hinaut et al. 2015, Twiefel et al. 2016]
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NICO

= Neuro-Inspired COmpanion robot
[Kerzel et. al., 2017]
= Mid-sized developmental robot.

= Built for Neuro-cognitive research
= Kinetic arms
= Stereo vision
= Speech
= LED facial expressions
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“Humanoidly Speaking” Object Learning Scenario

_ _ _ [Hinaut et al. 2015, Twiefel et al. 2016]
= Object Learning Scenario

teaching objects using natural
language.
= Robot recognises different
objects (pre-trained)

= Object positions learnt relative to
the robot (left, middle, right)

= Recalls positions of the objects
by pointing at them.
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Research Question

“How do personalised interaction
capabilities impact the perceived
intelligence and social acceptance of
an agent in learning scenarios?”
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Interaction Scenario Description

Idle User Person Modeling Humanoidly Idle
State Conversation Identification Conversation Speaking State

Unknown
Person

Ask for
preferences

Hello, NICO! BN | caming Goodbye,
Greet with

Name 7
Known
Person

Personalised
Conversation

Scenario NICO!
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Interaction Module: Implementation

UTTERANCE FACE

FACE DETECTION
AND TRACKING

SPEECH
RECOGNITION
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| GOOGLE ASR |

MULTI-SENSORY INTEGRATION

h 4

NAMED ENTITY

RECOGNITION
PREDICATE

ISUBJECT| | OBJECT | ) .
[ | KNOWLEDGE BASE
DIALOGUE MANAGER l INTERFACE
~ ( PR INFERENCE ENGINE
NATURAL LANGUAGE GENERATION CONVERSATION LEVEL : 1 | g CE ENG
] H I . h
2 : *{}, are you having a good day?’ [ ACTION : ACTION : KNOWLEDGE BASE
= SET NAME TO || ASK IF USER \ J
TEXT-TO-SPEECH SYNTHESIS KNOWLEDGE || IS HAVING A
GOOD DAY < > HUMANOIDLY SPEAKING
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Double Blinded random
assignment of participants

« “Basic” Humanoidly Speaking
Scenario (h=13)

* Interaction Scenario with
Personalisation (n=14)

Questionnaire WENEED vour [
. : MARCH 20 - 35 YEARS OLD |
GODSPEED (for percelved 20]7 GOOD COMPREHENSION

intelligence)  [Bartneck etal. 2009] [N © coms E:'G”S“
» UTAUT (for social acceptance [ Wi, =~ 1o va
Of teCh nOIOgy) [Venkatesh et al 2003] ““”"‘ "~ REGISTER YOURSELF AT: HTTP://DOODLE.COM/POLL/28X7XXKPXNXKFK9Q
« MISC
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IS NICO

COME AND SAY HELLO
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Experiment Design

= The User is randomly assigned to one of the experiment
conditions.

= |nteraction 1:

* NICO interacts with the user for the first time.

= Depending on the condition, it asks for the user’'s name and other
preferences.

« User then teaches NICO, different objects.
= |nteraction 2:

* User returns to interact with NICO.

= Depending on the condition, NICO recalls the user's name and
models a conversation.

« User then asks NICO to recall the objects learnt in the first
condition.

= After the interactions, the user fills up the questionnaire.
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Results - GODSPEED

GODSPEED average results

Baseline Condition
5 Interaction Condition

GODSPEED Dimension Q% | DoF | p-value

Anthropomorphism 8.9606 0.110

W LUt O\

; Animacy 6.0206 0.421
I ] Likeability 12.7130 0.026
Intelligence 0.8482 0.079
2T 1 Safety 9.1397 0.027
1} ] Test results for the Mann-Whitney U test on
the GODSPEED Questionnaire.
° ANT ANI LIK INT SAF

ANT: Anthropomorphism, ANI: Animacy, LIK: Likeability,
INT: Perceived Intelligence, SAF: Perceived Safety
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Results — UTAUT

UTAUT average results

Baseline Condition mmmmm
5t Interaction Condition o -

UTAUT Dimension Q% | DoF | p-value

(N0 RV, )|

Performance Expectancy | 4.4579 0.485
3t : Effort Expectancy 5.9265 0.313
Social Acceptance 13.4710 0.019
o | ] Facilitating Condition 4.3774 0.496
Test results for the Mann-Whitney U test on
" ' the UTAUT Questionnaire.
0
PE EE sl FC

PE: Performance Expectancy, EE: Effort Expectancy,
SI: Social Influence, FC: Facilitating Conditions
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Results — MISC

MISC questions average results

Baseline Condition
5t Interaction Condition o -

Al | MISC Dimension U | p-value
Pay Attention 33.5 0.002
Keep Engaged 35.5 0.002
3T 1 Remember 42.5 0.025
Remember Next Time 37.5 0.013
o | 1 Confidence remembering | 33.0 0.003
Test results for uni-varite one-sided Wilcoxon-
T ' Mann-Whitney U test on the MISC
Questionnaire.
0

ATTH ATT2 REM1 REM2 REM3

ATT1: Pay Attention, ATT2: Keep Engaged, REM1: Remember,
REM2: Remember Next Time, REM3: Remembering Confidence
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Research Question

“How do personalised interaction
capabilities impact the perceived
intelligence and social acceptance of
an agent in learning scenarios?”

Churamani et al. 2017 Impact of Personalisation on Human-Robot Interaction 14



Conclusion

Learning Scenarios involve Humans interacting with
agents.

= Enhanced and personalised communication capabilities
make it more engaging. NICO achieves this by modelling a
conversation.

= Autonomous interaction modelling, triggered by the user.

= Interactive agent is perceived more intelligent and likeable
yet, users have reservations towards using it in real-word
scenarios.

= Future Work:

* Promising results which can be further substantiated by
expanding the user study to a larger audience.
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Q&A

http://knowledge-technology.info
Email: phri1617@informatik.uni-hamburg.de
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