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Type Description Potenitial Economic Fifects
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s Energy saving (heating &

Fnergy Maragement 510 ~ 1,080
cooling) 20%
Property damage on disasters :
Safety & Seawrity 150 ~ 220
10% reduction
Product improvement through
Use—based Design 30~ 170
product usage monitoring
Supplier
Forecast the possibility of
Pre-sles Analysis 0~ 50
consummers to purchase product
Toral(Billion Dollars) 2,030 ~ 3,490
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41) Strand, R., & Freeman, R. E. (2015). Scandinavian cooperative advantage: The
theory and practice of stakeholder engagement in Scandinavia. Journal of business
ethics, 127, 65-85.
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3) Customer Journey Map(AH8-AF o A Ix)
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42) Shiratori, E. K. A., Trevisan, A. H., & Mascarenhas, J. (2021). The customer
journey in a product-service system business model. Procedia CIRP, 100, 313-318.
43) Tincher, J. (2013). Creating a customer-focused customer experience journey map.

Heart of the Customer, Minneapolis.
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4) Service Blueprint(AH]A HALZ)
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44) Shostack, L. (1984). Designing services that deliver. Harvard business review,
62(1), 133-139.
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48) Lee, C. H., Wang, Y. H., & Trappey, A. J. (2015). Service design for intelligent
parking based on theory of inventive problem solving and service blueprint.
Advanced Engineering Informatics, 29(3), 295-306.
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5) Value Proposition Canvas(Z}x] ARt ZHH{2)
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applications, benefits
Literature Review.54 A
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54) Gunge, V. S., & Yalagi, P. S. (2016). Smart home automation: a literature review.
International Journal of Computer Applications, 975(8887-8891).

55) Ahvar, E., Daneshgar-Moghaddam, N., Ortiz, A. M., Lee, G. M., & Crespi, N.
(2016). On analyzing user location discovery methods in smart homes: A taxonomy
and survey. Journal of Network and Computer Applications, 76, 75-86.
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56) Sikder, A. K., Babun, L., Celik, Z. B., Aksu, H., McDaniel, P., Kirda, E., & Uluagac,
A. S. (2022). Who's controlling my device? Multi-user multi-device-aware access
control system for shared smart home environment. ACM Transactions on Internet
of Things, 3(4), 1-39.

57) Coskun, A., Kaner, G., & Bostan, I. (2018). Is smart home a necessity or a fantasy
for the mainstream user? A study on users expectations of smart household
appliances. International Journal of Design, 12(1), 7-20.

58) Yuan, Y., Riche, N., Marquardt, N., Nicholas, M. J., Seyed, T., Romat, H., ... &
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ABSTRACT

A Study on Visualization Methods for Multi—user CDX
Service Design

: Focused on smart services

Choi Eo Jin

Department of Future Convergence
Technology Engineering

Graduate School of

Sungshin University

Smart systems, from smart homes to public facilities to neighborhood
communities, are expanding with the development of various technologies and
services. As a result, the market for smart services based on smart homes is
growing significantly, and related research is being actively conducted. These
smart service systems are composed of factors from various areas such as
multi—user, cross—device, where multiple devices are connected simultaneously
for a single service experience, physical space where users or devices and
services exist, user—facing interfaces, and experience design for service
provision. There are many factors that need to be comprehensively considered
in the planning, design, and improvement stages, such as the interaction and
relationship of each factor. However, although there are many cases of smart
service systems with these characteristics that have been studied in depth
based on one field, there is a lack of visualization tools that can provide a

macroscopic view of multiple elements.
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In this paper, we designed a system map as a visualization tool that can
effectively visualize multi—user smart systems including CDX. First, we tried
to understand the market, service classification, interface, security, and space
of smart systems based on smart homes through the analysis of related prior
research. In addition, through the study of multi-user, CDX-related
literature, which is the focus of the system map in this paper, we enhanced
the related understanding and derived what elements should be visualized. In
addition, we studied the definition and methods of information visualization
to confirm the effectiveness of visualization tools and investigated how they
are used in the field of service design, what visualization tools exist, and
their characteristics and limitations. Based on the previous research, we
developed a multi—user CDX system map with multiple users, controllers,
CDX, spaces, devices, interaction characteristics, and task steps as
components, and presented its templates, stages, components, widgets,
application examples, and application guidelines. In addition, we collected 82
cases that used the system map and classified them according to their
characteristics, analyzed them, and conducted a survey to confirm the
efficiency and usability of the multi—user CDX system map, and described
each case, its features, and limitations. Finally, reflecting the results of the
analysis, we improved it to overcome limitations and facilitate practical use,
such as modifying the user area to the stakeholder area and displaying more
diverse elements in the spatial area, and presented its components, guidelines,
and application examples.

The significance of this study is that it classifies the essential characteristics

of complex and advanced smart services and synthesizes not only each

_88_



element but also their interactions and relationships together to illuminate
them from a macro perspective. It is also significant in that it overcame the
limitations of existing service design visualization tools that are difficult to
represent complex smart service systems and designed a visualization tool that
can effectively understand services, verified the effectiveness of the designed
system map through use case analysis, and proposed improvements to further
enhance the system map based on the case analysis. As the multi—user CDX
system map in this study can be used in various stages of smart services and
has high applicability, it is expected that it can be effectively utilized in
designing, planning, improving, explaining, and communicating complex smart
service system concepts and functions in various research and industrial

practices.
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