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Background (1/2)

As interaction with creative Al becomes more commonplace,
how we collaborate with Al systems is important

Collaboration is built a trust, and many factors have been identified
as significant to increasing trust in human-computer interaction:

» Reliability, Predictability, Utility, Provability, Transparency, ...



Background (2/2)

Author is interested in revealing the state of human-machine
collaboration

Improvisation session uses many extra-musical cues to expose their
mental or emotional states

— Investigate the benefits of extra-musical interaction in real time
music improvisation



Implementation

Using Temporal Convolutional Neural Network (TCN), implement a
machine improviser

Human instrumentalist and machine improviser communicates with
their inner state

Human : biometrics (skin conductance)

Machine : confidence



Experiment

To evaluate machine improviser and musical output,

Two experiments has conducted

1. Performer Evaluation

2. Listener Evaluation



Performer Evaluation

7 human instrumentalists improvised with machine improviser

Machine improviser visualize its inner state in three ways:

Truthful, Absent, Deceptive

0.1 (LOW) 0.9 (HIGH) SUSTAINED HIGH

(> 0.8 for 4 bars)




Performer Evaluation - Result

Participant Deceptive Absent Truthful

1 3.67 4.33 4.33

2 3.67 4.17 4.33

3 3.33 4,17 4.33

-4 4.33 4.17 3.67

5 4.00 2.83 3.67

6 4.00 3.16 4.00

7 2.00 3.33 3.67
mean 3.57 3.74 4.00
s. d. 0.76 0.61 0.33




Listener Evaluation

100 listeners compare three sets of improvised tracks:
_——

Truthful vs. Deceptive

Two questionnaire
v ‘Which performance was more interesting?’

v ‘Which performance had a better musical balance between
drums and saxophone?’



Listener Evaluation - Result

Truthful Condition

Tracks More interesting Better musical balance

A vs. B 44% 51%
Cwvs. D 67% 65%
E vs. F 57% 60%
Total 53% 55%"




Conclusion

®nvestigating the influence of extra-musical communication on
human-computer musical interaction

®Visualizing Confidence affected the tendency of the instrumentalist

®The biometric communication did not make any difference
—>Explore other modes of extra-musical communication



The Role of Physical
Props in VR Climbing
Environments
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A Test of Processing Efficiency Theory. Anxiety, Stress, & Coping 20, 2, 147-161.
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SottoVoce: An Ultrasound
Imaging-Based Silent
Speech Interaction Using
Deep Neural Networks



Background

* The availability of digital devices operated by voice
is expanding

New Featufeé.

Hey Siri




speech recognition

e Problems
e Cannot be used in public places
e Cannot be used in a noisy environment
* Not confidential

e Solution
* No voice speech recognition



Method

e Ultrasound Imaging-Based Silent Speech Interaction




SottoVoce system overview
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Training

e 500 speech commands

e two collaborators for data

* Training Network 1 required approximately 4 h
* Training Network 2 required approximately 1 h



Test

e four commands
e Alexa, play music

e Alexa, what’s the weather like

e Alexa, what time is it
e Alexa, play jazz

MNetwork 1
MNetwork 1 + Network 2
T

User A
G0.0%
65.0%
00.0%

User B
25 0%
65.0%
90.0%

AV e
42.5%
65.0%
90.07%




Problem

e Slow recognition(2.61 s)
* Low recognition rate

e Sound is hard to hear

e Few commands



“At Your Service: Designing Voice Assistant
Personalities to Improve Automotive User
Interfaces: A Real World Driving Study”

Michael Braun, Anja Mainz, Ronee Chadow itz,
Bastian Pfleging, Florian Alt

46193175 Koki Ebina
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Introduction

Voice assistants are becoming a pervasive means
of inter action in automotive Uls

\oice assistants offer:
Minimizing driver distraction during manual driving
More natural user experience (UX)

Current voice assistant can:

Understand natural language
Express information through speech synthesis

Most of them lack an inter personal level of communication

j|> Satisfying the expectations of users have
towards social interaction is needed




Introduction

Personalized voice assistants may affect trust, UX,
acceptance and workload in the real world
However, it is so far unclear how affect

\ 4

Designing a set of personalized voice assistants
and tested them in a real-world driving study

(Obiective h
Evaluating the affect of personalized voice assistants
on these factors compare to non-personalized voice
. assistants )

4



Characterize

Pre-study
Subjects:
N=19 (12 male, 7 female, 19-53 years)
Procedure:
Experiencing 6 scenarios with 8 voice assistant, adding up to
48 total interactions
Results of questionnaires:

Assistants with a perceived friendly attitude were liked

Unfriendly behavior and excessive talking were identified
as negative traits

t Distance between assistant and user

The balance of power within the conversations
are considered as an important aspect to be felt as friendly s




Characterize

From the feedback of pre-study:

Hostile assistant were removed
Introducing the dimension “professionalism”
(which defines the level of casual or formal behavior)

Final characters :

CASUAL

FRIEND ADMIRER

casual affirmative
at eye level subordinate
EQUIVALENT friendly SUBORDINATE
helpful
AUNT BUTLER
serious controlled
caring servile

FORMAL

Fig. 1: The models of personalized voice assistant



Real world driving study

Subjects:
N=55 (45 male, 10 female, 23-60 years). They answered the
guestionnaire to select a fitting assistant in advance
Procedures:
The subjects drove a car and experienced interaction
with voice assistant.
The operators sitting in the back of driver and triggered
the use cases in appropriate situations

Speaker (output of
the voice assistant)

| The operator (back seat) F——

Fig. 2: The experiment environment
inside the car and driving route




Real world driving study

Procedures:

Each subjects experienced two ride
(With recommended assistant and with default assistant)

12 use cases were triggered (which can split into 3 clusters:

Driving related, Proactive assistant, and connected car)
Evaluation:

After each use case

Rating the interaction verbally (good, neutral, bad)
After the ride

Answering the questionnaires, and giving feedback for the
experienced character

Listening all 5 characters and decided which characters they
would like to use in the future




Result

4 characters assigned to subjects by the deciding tree from the
result of the questionnaires

Friend Butler Aunt Admirer
21 16 15 3*

* The data of admirer was excluded from the analysis because low number of subjects

Subjects were divided into 2 groups based on the result of the
guestionnaires
Correct matching : who chose suggested personalized
characters (N=16)
Incorrect matching: who chose other characters (N=39)
About Trust, Likability, Usefulness, and satisfaction were
evaluated by a 7 point evaluation (-3 to +3)



Result

7 %* \ ’ %k Kk \ 7 % %k \ ’ % %k \
PERSONALIZED DEFAULT PERSONALIZED DEFAULT PERSONALIZED DEFAULT PERSONALIZED DEFAULT
CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER
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CORRECT MATCHING INCORRECT MATCHING CORRECT MATCHING INCORRECT MATCHING
Fig. 3: The result of the T-test about Fig. 4: The result of the T-test about
the trust (*p<0.05, **:p<0.01) the likability (*p<0.05, **:p<0.01)

Correct matching group: the scores of trust and likability are
higher than that of default characters
Incorrect matching group: the scores of trust and likability are

higher than that of personalized characters
10



Result

USEFULNESS

—_——%k

PERSONALIZED DEFAULT PERSONALIZED DEFAULT
CHARACTER CHARACTER CHARACTER CHARACTER

T T 1

T

CORRECT MATCHING INCORRECT MATCHING

Fig. 5: The result of the T-test about
the usefulness (*p<0.05, **:p<0.01)

SATISFACTION

—— ke ———

PERSONALIZED DEFAULT PERSONALIZED DEFAULT
CHARACTER CHARACTER CHARACTER CHARACTER

L] -

L T =

CORRECT MATCHING

INCORRECT MATCHING

Fig. 6: The result of the T-test about
the satisfaction (*p<0.05, **:p<0.01)

Correct matching group: the scores of usefulness and
satisfaction are same as that of default characters
Incorrect matching group: the scores of usefulness and
satisfaction are higher than that of personalized characters

11



Conclusion

If the voice assistant matches the user’s personality,
personalization has a positive effect on trust and likability
Mismatch cause displeasure, and in the case, default characters

were preferred.

" A neutral assistant is recommended as starting
point before gradually adjusting its personality
_ to the user’s needs D

~

12



Thank you for your kind attention

13
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