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Abstract

Background As the smart home market expands, there has been substantial research conducted
on technology and business, but insufficient research on the user’s perspective. Therefore, this
research was aimed to uncover the user’s needs of voice agents in the context of smart home. We
analyzed the interventions of the voice agents in terms of their roles and forms. The goal of this
study was to derive design implications that can be considered when devising smart home service
with voice agents.

Methods To understand the user's needs in a smart home environment, we conducted
experiments in which users spoke and requested commands to the voice agents. We used
methodologies of cultural probes and in-depth interviews. Participants who were unable to visit
their homes were provided with pictures of the residential environment so that they could be
immersed in the experiment. Through the experiments, we gained interview and speech data from
the participants. Interview data were analyzed in an inductive approach, and speech data in a
deductive approach. We confirmed the validity of these data based on the triangulation method.

Results There were 32 core needs required in a smart home environment, and the roles
users expected from voice agents were divided into two categories: ‘Analysis and Management of
Residential Environment’ and ‘Daily Care and Support’. It was also derived that the form of the
voice agent intervention needed to operate differently depending on each core need, such as active
and passive voice. In addition, based on speech data, we categorized the characteristics of smart
home services from the user's perspective, and calculated the percentage of speech per residential
space.

Conclusions  This research proposed the implications that should be considered when designing
voice agents for smart home services, such as ‘the form of voice agent’s intervention based on user’s
needs’, ‘the data input method and structure’, and ‘the necessity of design considering multi-user
and personalization’.
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Figure 1 Examples of Residential Environment pictures used for experiments.
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Figure 2 Experimental process picture of the experiment group
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Table 1 User Needs Classification in Smart Homes with Voice Agents
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Table 2 Smart home service personality classification based on utterance data
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ofolAES] A FeiS FHateict. w3, Wit ol FHOR AnkE F AHA0] HAS AR i
SHAL, 71 Bbol ute AHg A U7} oA Hslo] Q] R4S 2 AN B4 AnE 7w
02 AukE § Al &4 oo HES tAelsk 3oIA Lejsho} & Ol HS thett o] Alokict.

(1) AH8 2} Uzl whet 24 oflol =] 1Y) el AE 2
7] &4 ool e e A gAe] A Wt FAHE 254 19 FehS AT ek, Telut & A7

Ak, AR B Lol Aulsol 4 £4 ofoldEe] Agle] glo] AALHA o]Rol AL v, A4
e, A7 P10 2L 4] A P 913 Ao] AN 24 ool UES} A Wekste] AFA 0w A
7712 vt

(<]
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