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Abstract

Background Users tend to more positively evaluate intelligent agents with higher personification
properties. However, the conversations with smart speakers are currently initiated by the user's
unilateral utterance of the call word, and the conversation does not take into account information or
tastes of the user's situation. This differs from the general communication characteristics between
people. In this work, we evaluate the user preference by different levels of active response of the
smart speakers that perform proactive conversations by automatically recognizing the user's desk
activity.

Methods
with data acquired from microphones and sound sensors, human sensitivity sensors, and light

First, we defined a system concept based on deep learning and rule-based models

sensors to automatically recognize the users' desk activity. Second, we divided the task situations
that can be judged by the system into 19 different levels, and we derived specific scenarios by
dividing the active level of the interaction into four stages: non-response, simple response, situation
prediction and suggestion, and proactive response executing the suggestions. Third, we evaluated
which level of active interaction is more preferred through user evaluation for each task situation.

Results In most task situations, situation prediction and suggestion and proactive response
interactions have been shown to be preferable to non-response, while simple response interactions
have been evaluated negatively. In particular, the participants in the experiment were found to be
concerned about context interruption, especially in situations where they were immersed in certain
tasks or where there were several people together.

Conclusions  Smart speaker's proactive conversation depending on user's context will be very
useful if the system’s higher recognition accuracy is supported, thereby providing a more extended
user experience.
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Where Consumers Have Smart Speakers
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37.6% 14.4% Kitchen
. 32.7%
Living Room
44.4%
Work

Bathroom Dining Room Office
6.2% 6.5% 2.0%

Note: Multiple responses accepted, numbers total more than 100%

Figure 1 Primary location of smart speakers in 2019
(Smart speaker consumer adoption report 2019)
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Figure 2 The number of smart speakers
(Smart speaker consumer adoption report 2019)
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Figure 3 Hardware system for proactive smart speakers
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Figure 4 System architecture for proactive smart speakers
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Table 1 19 Task situations
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Figure 5 Four levels of proactive interaction
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Table 3 Questionnaire for measuring extraversion in HEXACO-PI-R 60 items version
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Figure 7 Environment of user test

A AR e 2ot WA ol Ae B, AFE A4, B, vY B 5o, F, 14
A, 716 75F A3 AeuEo] te) 388 AEF F 240 FFS WA GES o]F P9
SAZ AN O F 7 HAd 4gEE Aedie] AR 4 gk BAIE Holste] oS AHBA
Avel etz $ASES QTSI o2, AT AR 7HO] 35 Fo X5/ e 43S Ads]
o) WA BE T A, BolRAA 4 BAS Br] TRE dhi Folea 44T AL agsidt

o|g% HolArt Hold BjAaE dske Foll vl % F sl 554 AHHAA FIol siEshe TTSE

ABHSCE, 53] A A 1,3, 4, 8°) AE AL AL A Ho] R 75 ALeleon e
o] A% FelAElA AA Al etz W3t T PEHES APt v 429 AeMe]
gong FolAEe FUF fAIS v MK MBAAE FelAEL v FRY AHDA 4L By
AYE Tol 55 g Sol e AT ES 1~4912 WAt oR, 291 240 0|98 7 &sher)

164 Archives of Design Research 2021. 08. vol 34. no 3



Table 4 The ANOVA result of preference for each task situation

2 3 4 5 6 7
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=7 =1 20 AHF &
LEER
QIR A= Pt p-gt F-3 op-@ PR p-@ PR op-@ F-@t op-@ Rt p-@t Pt op-dt
S&TE 3 47.60 0.000" 4424 0.000° 2576 0.000° 847 0.000° 1692 0.000° 10.02 0.000° 575 0.001"
ok 1 0.00 1.000 0.00 1.000 000 1.000 0.00 1.000 0.00 1.000 000 1.000 0.00 1.000
g4 1 0.00 1.000 0.00 1.000 000 1.000 0.00 1.000 0.00 1.000 0.00 1.000 0.00 1.000
Se+E x Y 3 1.01 0.390 074 0.531 6.20 0.0017 2.61 0.054 224 0.087 1.03 0383 070 0.552
seTExge 3 0.56  0.642 152 0213 150 0.218 0.23 0.876 1.54 0.207 0.41 0.744 095 0.421
Qb 16
Bl 127
8 9 10 1 12 13 14
SE S| IR FHS0l O/E/EQF  OE/EE  OE/E9E K302 01y ol 302 014
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SerE x Y 3 110 0352 030 0.828 0.55 0.651 2.46  0.066 124 0.298 0.73 0.536 046 0.711
serExgd 3 090 0446  0.61 0.607 192 0131 1.31 0.275 2.02 0.115 293 0.037° 0.51 0.677
Xt 116
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15 16 17 18 9
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Egs s
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g4 1 0.00 1.000 0.00 1.000 0.00 1.000 0.00 1.000 0.00 1.000
Se+E x Y 3 0.86  0.462 138  0.253 122 0.306 1.09 0358 0.17 0917
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Figure 8 Overall results of user test
(The use of the same alphabetic characters indicates that there was no significant difference when a=0.05 according

to Tukey test)
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Figure 9 Interaction effects between extraversion and proactive interaction type for task situation 3, 4, 5, 11
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