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Abstract

Background  Smart devices and services have been increased to improve work efficiency as the number
of smart work and remote work has increased since COVID-19. In addition, various technologies have
been utilized for efficient collaboration, but they can only be utilized within specific user types and limited
environments, confirming the need for a study that identifies needs and proposes functions centered on
user experience.

Methods This study established a framework with a multi-layered structure based on the literature
study in which the concept of layers was applied to identify the smart home environment where various
variables exist. To improve and refine the framework, a systematic literature analysis method was utilized
to extract smart work research cases and apply them to the framework. Then, we conducted empirical
research in three stages according to the classified smart work groups, and identified user needs and
required features through qualitative analysis. The results were matched with the layer elements of the
multi-layered framework to derive a smartwork typology and design strategies through user’s needs
classification and to verify the framework’s utility.

Results In the empirical research phase, the results of the research of smart workers with various
variables were applied to the framework to identify the features and needs of smartwork and categorized
into four types. Each type was divided into ‘armchair type’ who pursued automation functions, ‘minimalist
type’ who wanted to solve distractions and integrated management among multi-users, ‘secretary type’
who wanted to act as a personal assistant, and ‘liberation type’ who wanted to control their work focus
time through variable functions. Based on this, we proposed design strategies to match the characteristics
of the smart work type.

Conclusions  This study establishes the theoretical framework to identify the user and the surrounding
environment in the smart home from various perspectives to derive functions that reflect actual user
needs in the context of smart work. Based on this, we propose design strategies according to smart work
types, which can be used as a reference and utilized in the design of functions and services required to
build an actual smart home for smart work.
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Table 1 Layer Concept from Tech. and Engineering Perspective

wligE X} Physical Network Data Application Service
Chong, et al. 2011 V/ (*Perception) v - - v (“Application)
loT Perumal, et al., 2015 v/ (*Application) / (*Proxy) / (*Perception) / (*Management) / (*Enablement)
Bedon-Molina, et al., . N _
2020 V/ (*Interface) N4 / (*Sensor) N4
Kaldeli, et al., 2013 V/ (*User) - / (*Pervasive) / (*Composition) -
ANIEE
Bing & Yan, 2022 Vv - v (*Modeling) / (*Application)
Elel[d)=] Mokhtari, et al., 2019 - N4 / (*Computing) V/ (*Service)  (*Application)
Ren, et al., 2019 Vv (*User) - v/ (*Edge) / (*Edge) v/ (*Cloud)
AR Salman, et al., 2020 V/ (“User) - / (*Edge) / (*Edge) / (*Cloud)
Ara, et al.,, 2021 V (*Acquisition) - / (*Organization) /(*Support) N4
Liu, et al., 2020 - v v v v
2ot / (*Device
Tougeer, et al., 2021 o v v - v
Application)
UESE Yoo, et al., 2010 /(*Device) N4 V (*Contents) - -
HzE=Y Lattanzi & Raffaeli, 2021 v Ve v N4 _
25 Wang, et al., 2022 / (*Device) V (*Edge) / (*API) - -
A 12 9 13 9 10

“* marked layer name is used in each original articles

B

Teih, 71 9 BOH Zeld BEE AEES ALY A T4l wie] AAW T3, A% 55
qlol PO s Mg Fsat Aolet £ AN shetuigt st A4 AFIE Aol
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Table 2 Layer Concept from User-Centered Perspective

=S 30k Xt User Situation Physical Data Interaction
Shim, 2017 - V/ (*Time) v v v
Azimi, et al., 2017 / (*Application) - / (*System) / (*Domain) / (*Objective)
ARBAE B Ruchinskaya, et al., / (“Task) V/ (Digital) - - -
MH|A RO 2019
as Soh, 2020 v v/ Space,shared i peice) - -
Situation)
de Almeida, et al., . _ . _ G
2021 / (*Personal) v (*Tech) v/ (*Social)
27} BAg Y A7 B4 AT AR 54 B dololSe ALgAle} BRiE tlokt 2015 S W]
2ol &3 NS WESHL YT AR 4 B9 Folo 2 ket A, &, dEHA
S0l e APEel SAT] /& D T Bok APHE HolF Rtk FA AME LE Hops
FE0 HH 294 94 gojof, Holg #ojol= F& £Rol7o AHEE 4 i 4 I 24US
SIStk ER, B AFE A8 ke 4, W 52 BYH0R BE xqdaS ALstug
staong A S4 BHAA &84 Folo] Jigo] Aottt wrdote] AREAL g o]of(User), A4
gl o]o](Situation), JEHA Flolol(Interaction)E F7F =UstATH &3 Hojo] Ad-E FHNEH 2
Folol = g W9l 7t Fol} AT GAI 520 B3 FRo| Wastel kgl 4 £, Al AW 4o 5
1 &3t o] Fasigit. olo] uhel, Hejgolo] T AT A kS $I5f Hlojo] £ U 5kl 8.4 gt

A9, 1A% Flolo] Astelrt.
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Table 3 Initial Multi-Layered Framework for Smart Work with Related Works

Holofs 59 24 312 My 2nss
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AHZXt 2|0]04 I M8 8=
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e Y o7 U X8 Go, etal,, 2023
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- 2200710 sig AP0= X Park, et al., 2020
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Appendix A. Mapping Pattern of Distribution per Domain of Literature cases

B - . B o

Appendix B. Variable abbreviations for comparing patterns of literature cases

B OF0f #|0]0] Stel 24
ub User Demographic Information
uw User Working Related Information
uT User Tech Related Information
um User Multi-users’ Relationship
UN User User’s Needs
D Interaction Direct
Il Interaction Indirect
PD Product Device
PS Product Service
ET-I Environment Time(lsolated)
ET-O Environment Time(Overlayed)
ES1-P Environment Space(Private)
ES1-S Environment Space(Shared)
ETK Environment Task
ES2 Environment Situation
EA Environment Ambience
ES3 Environment Social System & Policy
ID1-E Imperceptible Data Environmental
ID1-A Imperceptible Data Activity
ID2-P Imperceptible Data Physiological
ID3-T Imperceptible Data Target & Tool
PD1-E Perceptible Data Virtual Environmental
PD2-A Perceptible Data Adaptive Avatar
PD3-T Perceptible Data Target & Tool
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