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Foreword

Human-Computer Interaction (HCI) is acquiring an ever-increasing scientific and
industrial importance, and having more impact on people’s everyday life, as an
ever-growing number of human activities are progressively moving from the physical
to the digital world. This process, which has been ongoing for some time now, has been
dramatically accelerated by the COVID-19 pandemic. The HCI International (HCII)
conference series, held yearly, aims to respond to the compelling need to advance the
exchange of knowledge and research and development efforts on the human aspects of
design and use of computing systems.

The 23rd International Conference on Human-Computer Interaction, HCI Interna-
tional 2021 (HCII 2021), was planned to be held at the Washington Hilton Hotel,
Washington DC, USA, during July 24-29, 2021. Due to the COVID-19 pandemic and
with everyone’s health and safety in mind, HCII 2021 was organized and run as a
virtual conference. It incorporated the 21 thematic areas and affiliated conferences
listed on the following page.

A total of 5222 individuals from academia, research institutes, industry, and gov-
ernmental agencies from 81 countries submitted contributions, and 1276 papers and
241 posters were included in the proceedings to appear just before the start of the
conference. The contributions thoroughly cover the entire field of HCI, addressing
major advances in knowledge and effective use of computers in a variety of application
areas. These papers provide academics, researchers, engineers, scientists, practitioners,
and students with state-of-the-art information on the most recent advances in HCI. The
volumes constituting the set of proceedings to appear before the start of the conference
are listed in the following pages.

The HCI International (HCII) conference also offers the option of ‘Late Breaking
Work’ which applies both for papers and posters, and the corresponding volume(s)
of the proceedings will appear after the conference. Full papers will be included in the
‘HCII 2021 - Late Breaking Papers’ volumes of the proceedings to be published in the
Springer LNCS series, while ‘Poster Extended Abstracts’ will be included as short
research papers in the ‘HCII 2021 - Late Breaking Posters’ volumes to be published in
the Springer CCIS series.

The present volume contains papers submitted and presented in the context of the
13th International Conference on Cross-Cultural Design (CCD 2021) affiliated
conference to HCII 2021. I would like to thank the Chair, Pei-Luen Patrick Rau, for his
invaluable contribution in its organization and the preparation of the Proceedings, as
well as the members of the program board for their contributions and support. This
year, the CCD affiliated conference has focused on topics related to cross-cultural
experience and product design, cultural differences and cross-cultural communication,
as well as design case studies in domains such as learning and creativity, well-being,
social change and social development, cultural heritage and tourism, autonomous
vehicles, virtual agents, robots and intelligent assistants.



vi Foreword

I would also like to thank the Program Board Chairs and the members of the
Program Boards of all thematic areas and affiliated conferences for their contribution
towards the highest scientific quality and overall success of the HCI International 2021
conference.

This conference would not have been possible without the continuous and
unwavering support and advice of Gavriel Salvendy, founder, General Chair Emeritus,
and Scientific Advisor. For his outstanding efforts, I would like to express my
appreciation to Abbas Moallem, Communications Chair and Editor of HCI Interna-
tional News.

July 2021 Constantine Stephanidis



HCI International 2021 Thematic Areas
and Affiliated Conferences

Thematic Areas

HCI: Human-Computer Interaction
HIMI: Human Interface and the Management of Information

Affiliated Conferences

EPCE: 18th International Conference on Engineering Psychology and Cognitive
Ergonomics

UAHCI: 15th International Conference on Universal Access in Human-Computer
Interaction

VAMR: 13th International Conference on Virtual, Augmented and Mixed Reality
CCD: 13th International Conference on Cross-Cultural Design

SCSM: 13th International Conference on Social Computing and Social Media
AC: 15th International Conference on Augmented Cognition

DHM: 12th International Conference on Digital Human Modeling and Applications
in Health, Safety, Ergonomics and Risk Management

DUXU: 10th International Conference on Design, User Experience, and Usability
DAPI: 9th International Conference on Distributed, Ambient and Pervasive
Interactions

HCIBGO: 8th International Conference on HCI in Business, Government and
Organizations

LCT: 8th International Conference on Learning and Collaboration Technologies
ITAP: 7th International Conference on Human Aspects of IT for the Aged
Population

HCI-CPT: 3rd International Conference on HCI for Cybersecurity, Privacy and
Trust

HCI-Games: 3rd International Conference on HCI in Games

MobiTAS: 3rd International Conference on HCI in Mobility, Transport and
Automotive Systems

AIS: 3rd International Conference on Adaptive Instructional Systems

C&C: 9th International Conference on Culture and Computing

MOBILE: 2nd International Conference on Design, Operation and Evaluation of
Mobile Communications

AI-HCI: 2nd International Conference on Artificial Intelligence in HCI
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The Unorthodox Use of Bamboo in Fashion
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Abstract. The avant-garde fashion styling is based on the spirit of fashion pioneer,
rejecting the taste of “mainstream value”, and based on exploring any possibility
of “boundary value” in fashion styling design. Its experimental and innovative
design concepts trigger forward-looking thinking and form new work forms, and
create unique visual charm works with non-traditional design styles. This article
focuses on the expression of “bamboo” with unorthodox material, and expands
its artistic expression and understanding of the overall image design through its
alternative applications. This article explores the position of “Heterogeneity” in
the non-mainstream “boundary value” of works based on: avant-garde art the-
ory, information dissemination theory and hierarchy of needs theory, fusion of
the theoretical construction of aesthetic pleasure perception mode, and expands
on bamboo material with unorthodoxy performance applied to fashion styling
design. In addition, the “questionnaire survey” reflects the public’s feelings, reac-
tions and aesthetic value of the use of unorthodox bamboo works. According to the
results of statistical analysis, the “fashion craftsmanship” (QS5) (fashion integra-
tion) in the works showed a satisfaction score of 8.43 and 8.95 with the “Bamboo
Weaving Traditional Cultural Characteristics” level. Moreover, the degree of cre-
ativity in the work is 8.36, and among the “Material--Media Expression” (F1),
“Craftsmanship--Formation” (F2), and “Style--Aesthetics” (F3) values. “Style--
Aesthetics” is the reason that affects the main characteristics of the work. The
application and performance of bamboo work in the creative world of unorthodox
materials will also carry out a new experiment in fashion aesthetics and follow-up
exploration of related extended topics in the form, concept, historical view, and
aesthetics of the work.

Keywords: Avant-garde - Unorthodox materials - Bamboo fashion styling

1 Introduction

Nantou county in Taiwan where bamboo craftsmanship is well-known overseas in
Zhushan town. By exploring the bamboo culture, it inspires any possibility for tradi-
tional bamboo culture craftsmanship and fashionable overall design, which makes the
development of bamboo characteristics in design industry to make the traditional skills

© Springer Nature Switzerland AG 2021
P.-L. P. Rau (Ed.): HCII 2021, LNCS 12773, pp. 3-13, 2021.
https://doi.org/10.1007/978-3-030-77080-8_1
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into a new style in the era. This research combines bamboo materials with the installation
techniques of fashion styling design, and using various bamboo weaving techniques to
show the new aesthetic style of contemporary creation of overall fashion styling.

With the development of society, people have surpassed the instinctive needs of
animals, and the emergence of spiritual needs has produced a wealth of spiritual life
and consciousness. Considering the stage of traditional bamboo handicrafts transform-
ing from its practicality into aesthetics thinking, Breaking-through bamboo handicrafts
should no longer be limited to making traditional practical living utensils. In order to
combine bamboo craft weaving with fashion styling design, it is hoped that bamboo
products can also be promoted in the industry and used creatively. Instead, it should be
expressed in different art forms, breaking away from the tradition and creating a different
new style.

A questionnaire survey was derived from teaching experience mainly implemented
from the three directions(Main-factors) of “Materials”, “Craftsmanship” and “Style”,
which focusing on 9 sub-factors as follows: “Alternative Materials” (Q1), “Techno-
logical Novelty” (Q2), “Visual Expression” (Q3), “Material Emotions” (Q4), “Fash-
ion Application” (QS5), “Symbolic Representation” (Q6), “Model Shaping” (Q7),
“Innovative Performance” (Q8), “Taste Cultivation” (Q9), to explore the relationship
and value of “Material--Media expression” (F1), “Craftsmanship --Formation” (F2),
“Style--Aesthetics” (F3) (see Fig. 1).

The results of the study were expected to reinforce theoretical support for bamboo as
unorthodox used materials, especially in fashion styling design. Therefore, the research
purpose can be briefly described as follows:

1. Discussing the cognition of bamboo as unorthodox materials in fashion styling
design.

2. Explore the artistic expression of bamboo as a medium for avant-garde fashion
styling.

3. Incorporating the essence of traditional bamboo culture into contemporary crafts-
manship, technology and aesthetic creation.

(Q1) Altermative Material—material attribute
= e =) (Q4) Material Emotion—material diversity
(Q7) Model Shaping—material plasticity

2
572
5% (Q2) Technological Novelty
g’ o] - T =) (Q5) Fashion Application—process integration
5% Q) ive Perfc i
52
>
Style (F3) (Q3) Visual Expression—self-identity
- -Aesthetics =) (Q6) Symbolic Representation—qualia design

(Q9) Taste Cultivation—self-realization

Fig. 1. The evaluation of creative “heterogeneity” in design works
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2 Literature Review

2.1 Avant-Gardism

Using bamboo and traditional weaving craftsmanship, this article uses avant-gardism to
deconstruct the artistic ideology, to expose and change the new style of bamboo works,
and become a creation with the status of traditional works and a new discourse mode.
Under the thinking of avant-gardism [2], the profound thinking of using bamboo as
the fashion styling design-behind the action, the artistic rules of revealing and covering
are a purpose with profound significance [7]. The self-discipline of creative aesthetics
under avant-gardism can bring about the core principles of works, and the goal is to
sublate the “cynicism” of art and life. Avant-gardism questions the visible reality and
reveals that reality does not exist as a “total” as characteristic. It reveals reality as a
kind of construction, and the existence of reality is basically irregular, fractured and
contradictory without the characteristics of “integrity”. It serves as a preliminary task
for the exploration of postmodernist aesthetics, continuing to involve themselves in
contradictions in artistic norms, and use deconstruction as the definition, norms and
conditions of art popular to create “indescribable themes” [5]. This fashion styling design
work created with bamboo materials will later respond to the value of its work with
statistical analysis. The World of Wearable Art Awards Competition of New Zealand
(WOW) artworks are the fusion of creativity and avant-garde creation presented in the
global avant-garde Wearable art award competition [8].

2.2 Aesthetic Experience

Hekkert based on the original aesthetic experience map of Leder et al. (2004), proposed
the perception model of aesthetic pleasure as shown in Fig. 2, showing the emotional state
of aesthetic experience, from the self-operational work to the aesthetic judgment of the
perceiver (Aesthetic judgment) or aesthetic experience pleasure. The process of which
starts with perceptual analysis, implicit information integration, explicit classification,
and cognitive mastering. After the evaluation, an aesthetic judgment or aesthetic pleasure
experience is produced. This model to be used in bamboo styling works, is to clarify the
perception of aesthetic pleasure and is deeply influenced by personal past experience [1].
The schematic relationship between fashion styling design [6] and theoretical framework
of aesthetic experience can be also shown in Fig. 2.

3 Research Methodology

3.1 Research Process

This research was based on the graduation project of graduate students’ works of Applied
Cosmetology Department of Hungkuang University, Taiwan. An online questionnaire
was developed to examine the standard of the “Heterogeneity” avant-garde concept
of using bamboo as the physical materials to being transformed by the designer into
appearance materials or appearance design works. A total of 91 questionnaires had been
returned. After obtaining the data required for style analysis, a statistical technique of
multiple regression analysis was employed to explore and evaluate the significance of
these relations in the design works (see Fig. 3).
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Fig. 2. Converted schematic diagram of the relationship between bamboo fashion styling design
and theoretical framework of aesthetic experience from Leder et al.
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Material: Bamboo
2019

Designer:
Hsiu-Wen Teng

Project Supervisors
Tuck-Fai Cheng
Hungkuang University,
Taiwan.

Fig. 3. Bamboo armor, bamboo works on fashion styling design

3.2 Research Framework

This research framework mainly illustrates how the case study could be used to develop
the process to reach the conclusion from artist to audience. The figure illustrates the
9 items (questions) in the questionnaire content (from Q1 to Q9). The purpose was to
decode the coding of the designer or creator’s work to audiences. The decoding process
was to understand the conversion from the technical level of the work to the semantic
level, to reach the effectiveness to get the meaning. In addition, it also involved from
the emotional material, through the aesthetic process, to create the emotional image and
finally aesthetical experience would be obtained. Meanwhile, 9 items (questions) in the
questionnaire were used to have further analysis (see Fig. 4).
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Fig. 4. Research framework for case study

3.3 Research Stimuli

These 9 sub-factors (Q1-Q9) as a test to discuss the topic, were being consulta-
tion with experts and scholars. The participants of questionnaire survey were com-
posed of graduate and undergraduate students. A total of 91 participants completed the
questionnaire.

4 Results and Discussions

4.1 Analysis the Degree of Preference

This study analyzed 91 participants’ impression towards design works. Evaluation was
used on the degrees of 9 sub-factors (Q1-Q9) demonstrated in the design works. A
preference and mean scores were for evaluating overall impression and the outcome was
shown in Table 2. The first rank was “fashion Application” for “process integration”
(Q5), and the last would be “Taste Cultivation” for “Self-realization” (Q9) (Table 1).

4.2 Variation Analysis for Three Groups of Students

F1, F2, F3 showed no significant differences for the three groups of questionnaire survey
test (Table 2).
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Table 1. The ranking degree of preference

Rank 1 2 3 4 5 6 7 8 9
Question Qs Q3 Q1 Q6 Q8 Q7 Q4 Q2 Q9
Mean scores 8.43 8.38 8.37 8.36 832 831 8.23 8.19 8.18
SD 1.3796 1.4675 1.2717 1.5281 1.3345 1.4946 1.4196 1.4211 1.3792

Table 2. Variation analysis of F1, F2, F3,M for three groups of students (anova)

Source of SS Df MS F Scheffe
variation method
F1 between Groups 3.578 2 1.789 1.340
Within Groups 117.527 88 1.336
Total 121.105 90
F2 between Groups 3378 2 1.689 1.264
Within Groups 117.553 88 1.336
Total 120.931 90
F3 between Groups 3.246 2 1.623 1.219
Within Groups 117.183 88 1.332
Total 120.429 90

4.3 T Test of the Effect Gender

Gender differences slightly different for F1, F2, F3. In other words, the average score of
male was generally higher than the average score of female but not up to par (Table 3).

Table 3. T test of the effect gender on F1, F2, and F3 in the study sample (N = 91)

Variable item N M SD t

Gender Female 83
Male 8

F1 83 8.29 429 -1.040

8 8.73 .590 -.756

F2 83 8.27 428 -1.200

8 8.79 .558 -.920

F3 83 8.26 426 -1.441

8 8.88 520 -1.181

4.4 Construct Validity for F1, F2, F3

Construct Validity for F1, F2, F3, showed that communalities were higher than .5. The
elgenvalue was higher than 1.0, factor loading was higher than .7, % of variance was
higher than 50%. This conclusion showed that the way to constitute F1, F2, F3 from Q1
to Q9 were acceptable (Table 4).
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Table 4. Construct validity for F1, F2, F3

Sub-scale item Factor loading communalities Elgenvalue % of variance
Fl1 QL. Q4. Q7 .718..703..745 .716..731. .686 2435 71.109
F2 Q2.Q5.Q8. .707..720. .864 .816. .806. .806 2.256 75.187
F3 Q3. Q6. Q9. .748. .889. .843 .894..742..795 2431 81.031

4.5 Reliability Analysis on F1, F2, F3

From this reliability analysis, the whole scale of F1, F2, and F3 values were .936.and o
deletion of 9 items (Q1-Q9) in lower than .936, which showed the reliability). For the
overall reliability analysis, the Cronbach o and the average value of F1, F2, and F3 were
all together greater than 0.7. Therefore, this reliability analysis was reliability predictive
(Table 5).

Table 5. Summary for reliability analysis on F1, F2, F3

Subscale item o if item deleted o
F1 Q1.Q4.Q7 718. .703..745 797
F2 Q2. Q5. Q8. 707 .720. .864 833
F3 Q3. Q6. Q9. 748. .889. .843 882
Whole scale 936

4.6 Multiple Regression Analysis on Creativity Level

The F1,F2 and F3 in the multiple regression analysis model to “Creativity Level” showed
that F value of the overall regression model reached 59.642 (p < .05), which showed that
a significant correlation between the independent and dependent variables. Produced R?
=.673, F = .820, suggested a statistically significant association between independent
variables and the dependent variable (p < .05). It could be seen in Table 7, F3 (Visual
Expression) scales had significant positive regression weight, indicated the design works
with higher scores on the F3 was expected to have the strongest significant to “Creativity
Level” (Table 6).

4.7 Multiple Regression Analysis on Preference Level

The F1, F2 and F3 in the multiple regression analysis model to “Preference Level”
showed that F value of the overall regression model reached 71.106 (p < .05), which
showed that a significant correlation between the independent and dependent variables.
Produced R? = .710, F = .843, suggested a statistically significant association between
independent variables and the dependent variable (p < .05). It could be seen in Table 8§,
F3 (Visual Expression) scales had significant positive regression weight, indicated the
design works with higher scores on the F3 was expected to have the strongest significant
to “Preference Level” (Table 7).
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Table 6. Multiple regression analyses with fundamental relationsas the dependent variable
(creativity level)

Dependent Independent B SE B t
Variable Variable
Creativity F1 .790 464 .690 1.701
Level F2 -.892 727 =777 -1.226
F3 1.049 468 913 2.241*
R=.820 R2=.673 F=59.642%**

Table 7. Multiple regression analyses with fundamental relations as the dependent variable
(preference level)

Dependent Independent B SE B t
Variable Variable
Preference F1 839 478 .669 1.755
Level F2 -939 748 -.749 -1.254
F3 1.165 481 927 2.419%
R=.843 R2=.710 F=71.106%**

4.8 Multiple Regression Analysis on Tradition Bamboo Culture Level

The F1, F2 and F3 in the multiple regression analysis model to “Tradition Bamboo
Culture Level” showed that F value of the overall regression model reached 18.020
(p < .05), which showed that a significant correlation between the independent and
dependent variables. Produced R? = .383, F = .619, suggested a closed statistically
significant association between independent variables and the dependent variable (p <
.05). It could be seen in Table 8, F3 (Visual Expression) scales had significant positive
regression weight, indicated the design works with higher scores on the F3 was expected
to have the strongest significant to “Tradition Bamboo Culture Level” (Table 8).

Table 8. Multiple regression analyses with fundamental relations as the dependent variable
(tradition bamboo culture level)

Dependent Independent B SE B t
Variable Variable
Tradition F1 253 .565 250 449
bamboo F2 -1.133 .884 -1.116 -1.281
culture F3 1.491 .569 1.465 2.620%

R=619 R2=.383 F=18.020%**
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4.9 Multiple Regression Analysis on Color Contemporary Application Level

The F1, F2 and F3 in the multiple regression analysis model to “Color Contemporary
Application Level” showed that F value of the overall regression model reached 33.500
(p < .05), which showed that a significant correlation between the independent and
dependent variables. Produced R? = .536, F = .732, suggested a statistically significant
association between independent variables and the dependent variable (p < .05). As
could be seen in Table 8, F2 (Q2, QS5, Q8) scales had significant positive regression
weight, indicated the design works with higher scores on the F2 (Craftmanship) was
expected to have the strongest significant to “Color Contemporary Application Level”
(Table 9).

Table 9. Multiple regression analyses with fundamental relations as the dependent variable (color
contemporary application level)

Dependent Independent B SE B t
Variable Variable
Color F1 -1.067 .660 -.780 -1.615
Contemporary F2 2:515 1.034 1.836 2.431%
Application F3 -478 .665 -.348 -.718
R=.732 R2=.536 F=33.500***

5 Results and Discussions

The degree of “creative level” in the works of Q1-Q9 is prominent in F3 (Q3, Q6,
Q9). This research selected 9 items (sub-factors) from “Alternative Material”, “Material
Emotion”, “Model Shaping”, “Technological novelty”, “Fashion Application”, “Inno-
vative Performance”, “Visual Expression”, “Symbolic Representation” and “Taste Cul-
tivation”, to evaluate the degree of the of bamboo used in design work. The results of
related research through quantitative analysis after the questionnaire surveys showed
that 9 sub-factor of “Fashion Application” (Q5) (8.43) is the highest scores, and “Taste
Cultivation” is the lowest from 9 items.

Generally, the scores of 9 items all exceed 8 points, indicating that the scores of
the 9 items of the works are not too far apart. Besides, the “Fashion Application” (QS5)
(8.43), “Visual Expression” (Q3) (8.38) and “Alternative Material” (Q1) (8.37) are the
first three important ranking to the design works from 9 sub-factors. Mean of F1, F2, F3
(or Q1-Q9) was 8.30. Simultaneously, 9 items are distributed into 3 factors of “Mate-
rial”, “Craftmanship”, and “Style”, showing that the sub-factors that affect the level
of “creative”, “preference”, “traditional bamboo weaving cultural characteristics”, in
the work are from “Visual Expression” (Q3), “Symbolic Representation” (Q6) [9], and
“Taste Cultivation” (Q9). Another sub-factors affected for “Contemporary application
of colors” are “Technological Novelty” (Q2), “Fashion Application” (Q5), “Innovative
Performance” (Q8).

The result can be used as a reference for subsequent performance research in bamboo.
F1 for “Material-Media expression” (Q1, Q4, Q7), F2 for “Craftsmanship-Formation”
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Fig. 5. The schematic diagram of bamboo fashion design and research model

(Q2, Q5, Q8), F3 for “Style-Aesthetics” (Q3, Q6, Q9) showed significant differences
for the three groups of questionnaire test. Through variation analysis for T Test of the
effect gender, the average score of male was generally higher than the average score of
female, but not up to par. Construct Validity for F1, F2, F3 tested could be acceptable.
Reliability Analysis was reliability predictive. Multiple Regression Analyses on level
of “Creative”, “Preference”, “traditional bamboo weaving cultural characteristics” and
“Color Contemporary Application” had showed the strongest significant to the research.
Through the development of the theme research, a complete research framework diagram
was established as follow: (Fig. 5).

Among the many unorthodox materials to engage in image styling creation, bamboo
was one of the few that used on overall image design products. Most of the reasons
focusing on bamboo was due to its toughness physical function to aesthetic function
[3]. Through the questionnaire survey we concluded that bamboo materials can be used
as the material or design in fashion styling industry. It provided an aesthetic discussion
of the application of unconventional materials as a media with pleasure images [4] in
human image appearance design.

Acknowledgements. Special thanks to the experts and scholars of the Creative Industry Design,
Gradual school of National Taiwan University of Arts for their assistance and suggestions in this
article.
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Application of Four-Chain Integration Theory
on Cultural Derivative Design — A Case Study
of Shanghai History Museum

Wei Ding, Xinyao Huang, Qianyu Zhang, Xiaolin Li, and Dadi An®®

School of Art Design and Media, East China University of Science and Technology, 130
Meilong Rd., Xuhui District, Shanghai, China

Abstract. The development of society, the increase of people’s income and other
factors have driven the upgrading of tourism consumption.In recent years, with
the rapid development of social new media, there are more and more ways to
spread culture, and the innovative development of cultural derivatives has become
one of the important links. Excellent cultural derivatives can greatly improve the
status of culture in social groups and establish regional cultural brands. Due to
the impact of modern new technologies and new models, the design of cultural
derivatives is also facing new opportunities and challenges in integrating historical
features, creating scale experience and providing good services. As to the prob-
lems and insufficiency in derivatives innovation and development, this study takes
Shanghai History Museum (SHM) culture derivatives design as an example, by
adopting evaluation principle and Semantic Differential Method, to evaluate view-
ers feedback in products, interactive, service, brand four dimensions on the basis
of investigation and questionnaire research. With the integration of the above prin-
ciples, this study defines cultural derivative design with a new logic, clarifies the
development paradigm of cultural heritage inheritance and innovation, to improve
the realistic value of cultural heritage.

Keywords: Four-Chain Integration Theory (FCIT) - Cultural and Creative
Product Design - Semantic Differential Method (SD) - Design evaluation

1 Background

Shanghai is an international first-tier city with rich cultural heritages. Since opening
its port in 1843, Shanghai has rapidly developed from an offshore fishing village into
the most prosperous port and economic and financial center in the Far East at that
time, known as the “Ten-mile Foreign Market” [1]. Cities which known as global cities,
without exception, have integrated historical traditions and cultural heritages into urban
development planning and spiritual shaping. This preserves and protects a large number
of intangible cultural heritages, such as knowledge, ideas, objects, skills, ceremonies
and festivals, thus highlighting the uniqueness of the city.

The city history museum is responsible for protecting the regional heritage, build-
ing a window for cultural exchange and promoting the development of local culture.
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However, due to the new landmark semantics brought by museum construction and the
impact of new technologies and new models brought by modernization, museum cul-
tural creation is often faced with challenges and opportunities in integrating historical
features, creating humanized scale experience and providing good services. Therefore,
as a medium to maintain museum and external space, cultural and creative derivatives
of museums urgently need to build design paradigm according to people’s needs and
objective environment, and promote the orderly and dynamic development of cultural
heritage.

The domestic some museum or institution on the living condition of the traditional
culture conducted a series of exploration and attempt, most are of the type of tour visit,
and the same souvenir sales, unable to form a complete theoretical framework. This paper
taking SHM as an example, aimat cultural and creative derivatives of the Museum as the
research object, and sets twelve indicators for the practicality and representativeness of
the products, the humanization of the use experience, the completeness of the service
system and the degree of brand communication, which are oriented to every tourist.

2 Research Design

2.1 Four-Chain Integration Theory

Product chain emphasizes the physical logic of design, through the resonance of new
materials, new processes, new technologies, new models, to bring visitors unique prod-
ucts. Faced China’s rich cultural heritage, a series of product designs for relevant cultures
can be carried out to help cultural heritage better transform into economic value.

Interaction chain emphasizes the behavior logic, achieving the optimized experience
through the link of information, and bring users experience value. With the development
of science and technology and the Internet, interaction design has been integrated into
life in various forms, including product design, user experience, service design, new
media design, installation art, space interaction and other directions.

Service chain emphasizes the system logic of the whole process. By redefining the
service process design, it connects products, experiences and service systems. Explore
the needs of each stakeholder in the system, construct an overall service framework, and
design all kinds of contacts in the service framework. It uses services to create better
experience and value for users and other stakeholders in the system.

Brand chain emphasizes image logic, through visual transmission of brand connota-
tion, so as to establish the communication between the brand and users. Brand chain puts
more emphasis on the IP building of relevant brands and emphasizes the re-innovation of
IP elements. At the same time, it helps enterprises to build their image, form brand value,
deepen the memory of consumers, and enhance the sense of belonging and identity of
consumers by combining the accumulated innovation experience for a long time.

2.2 SD Research Method

SD method is a psychological measurement method proposed by American psychologist
C.E.Os good in 1957 [2]. By constructing semantic psychological test, the audience’s
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perception of the product and experience is collected quantitatively, and using the lan-
guage scale to measure psychological feeling. The measured results were presented by
Likert scale and analyzed by certain statistical methods. The SD method usually selects
multiple groups of adjectives with opposite meanings related to the research object.
The gradient of each pair of phrases is generally 5-11. By drawing the collected data
into a chart, the semantic difference can be obtained and the psychological perception
characteristics of the environment can be intuitively obtained, thus to provide a basis for
further research.

2.3 Research Goal

Tourists score concepts and things according to their own subjective consciousness and
feelings through the SD scale, and then extract emotional semantic vocabulary according
to the emotional needs of target users. The evaluation data and statistical analysis are
integrated to establish a database of tourists’ emotions, and the results are converted
into a reference source of modeling language used for designing products, interactions,
services and brands [3].

Based on the SD curve, actual investigation and interview, this paper makes a com-
parative analysis of the cultural derivatives of SHM from four dimensions: product
chain, interaction chain, service chain and brand chain. Then explore the advantages and
disadvantages of cultural and creative derivatives of historical museums in these four
dimensions, demonstrate the feasibility and development value of the FCIT in the cultural
derivatives industry, and provide data analysis support for the follow-up research.

3 Results

3.1 Evaluation Factor Selection

The selection process of emotional words mainly includes four steps [4]. In the first step,
we collected 365 emotion-related words from more than 30 articles of previous scholars
on cultural creation derivatives. The second step is to discuss with industry experts and
select and retain 120. Step 3: Eliminate repeated words and combine similar words to
keep 90. The fourth step is to select the antonyms and synonyms of each word. Finally,
through discussion, a total of 16 pairs (32 pairs) are derived as comprehensive evaluation
factors (Table 1). The process of selecting evaluation factors is shown in Fig. 1.

A pool of words ralated

with museum deriva- 365 Experts panel filter the Remove duplicated 90 Word classifiction in

i 160 inati 16 couples
tions (based on litera- | affective words about — words and combination| " _| terms of antonyms/syn-
ture review and text words our four dimensions lwords of similar words iords onylmst@nd decide the 32words
analysis) ‘ evaluation gene

Fig. 1. Emotional words collection
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Table 1. Evaluation factor

Value dimension | Evaluation gene Adjective couple

Product value Product innovation Rigescent Vivid
Product uniqueness Ordinary Personalized
Product friendliness Vulgar Elegant
Product line diversity | Simplex Multiple

Interactive value | Thinking mode Contemplative Enlightening
Guide way Dedicated Emanative
Focus degree Central Dispersive
Science sense Traditional Technological

Service value Service comfort level | Ice-cold Genial
Service opening level | Private Open
Facility level Rough Complete
Atmosphere creating | Hidebound Relaxed

Brand value Economy efficiency Low-cost performance | High-cost performance
Artistry Conservative Original
Cordial degree Approachable Stately
Connotation degree Unitary and boring Sincere

3.2 Questionnaire

The SD questionnaire consists of three parts: basic information, evaluation form and rec-
ommendation. Combined with domestic and foreign experience, four groups of 16 pairs
of evaluation factors are finally determined, reflecting the four dimensions of product
design, interaction design, service design and brand building. In order to improve the
fineness of the questionnaire, an appropriate five-layer gradient was adopted in the eval-
uation table. The two poles were distinguished by “very”, “comparison” and “general”,
with values of —2, —1, 0, 1 and 2 [5].

The questionnaire is divided into two groups: the professional group, which is dom-
inated by art majors, and the non-professional group, which is dominated by tourists
and residents. In the pre-investigation, it was found that the professional group had a
high integrity and clarity of cognition on the cultural derivatives system. However, for
non-professional groups, it is difficult to complete the questionnaire, and there will be a
certain scrap rate [6]. During the whole experiment, a total of 120 questionnaires were
sent out, including 40 from the professional group and 80 from the non-professional
group. The recovery rate of 40 from the professional group was 100%, and 74 from the
non-professional group was 93%.
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3.3 Experiment Result

The score values of each factor of 114 valid questionnaires were grouped into groups to
get the average score. Then the score values were used as the coordinate axis to draw the
visual radar chart. It can intuitively show the respondents’ comprehensive evaluation of
the product (Fig. 2).

Vivid
Brond—chaoin Sincere Personalized Product—chain
Value Value
Stately Elegant
Original Multiple
High-cost Enlightening
performance
Relaxed Emanative
Complete Dispersive
Service—chain Interaction—chain
Value Open Technological Valus
Genial
@ @
Professi 1 group N professi 1 group Intergrated

Fig. 2. Radar chart of questionnaire results

As can be seen from the radar map, professional for each factor scored an average of
four dimensions above the number 0, it scored more than 1 point in six evaluation factors,
including personalization, dispersion, completeness and ease, sincerity and novelty, the
other is 0—1 points. On the perception of cultural derivatives for professional evaluation
is satisfied. Non-professional group for the average scores of most factors above the
number 0. It scored negative in three evaluation factors, such as diversity, divergence
and service openness, and more than 1 in personalization, completeness, novelty and
sincerity, other factor score between 0—1. It indicated that the non-professional group’s
perception evaluation of cultural derivatives was between the mean and satisfaction, and
did not reach a relatively satisfactory evaluation result.

4 Discuss

4.1 Product Chain

Product chain is market-oriented, use cultural heritage as the material to design and
manage products. This whole set of processes will have a greater impact on a cultural
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heritage. It is not only for the inheritance skills of cultural heritage, but also for the
innovation, inheritance and related development methods of culture. Excellent serialized
product design can even have a greater radiation effect on the development of the entire
cultural industry and related industries.

The cultural derivatives of SHM can be divided into travel, practical, entertainment
and aesthetics categories according to their categories. The four categories are basically
evenly distributed, among which memorial and jewelry account for a slightly higher pro-
portion, while other categories of daily necessities, school supplies, postcards, electronic
toys and handicrafts are evenly matched (Fig. 3).
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Fig. 3. Cultural derivative products of Shanghai History Museum

From the SD average score of product dimension, it can be seen that users are satisfied
with the “personalization” and “vivability” of the product, and think that this series of
cultural derivatives can better highlight the characteristics of the museum. However, the
product diversity score is relatively low, even is significantly lower than 0, indicating that
there is still room for improvement in product line richness. In conclusion, the perceptual
evaluation of product value dimension is generally moderate.

4.2 Interaction Chain

After product development, interactive chain focuses on taking a cultural heritage as
an integral cultural industry to graft to other industries, and developed as an important
resource. With the market as the final guide, the overall layout of cultural heritage is
carried out, so that cultural heritage and related products from the inside out to the
market.
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Interaction design has penetrated into every aspect of our life, and even fields unre-
lated to design are experiencing a drastic industrial revolution of interaction, digital-
ization and informatization [7]. The interactive chain needs to accurately determine the
corresponding category based on offline research and online big data analysis, and find
the interactive contact points between users and products, so as to continuously optimize
the relevant interactive experience and meet the positioning requirements of different
channels.

The derivative series of SHM mainly extracts the cultural elements of Shanghai to
make the prototype selection, so as to determine the style intention and design concept.
To find the contact point between Shanghai history and modern popular culture and truly
break down the “wall” between the masses, especially the young people and Shanghai
history.

In the average SD score of interaction dimension, it can be seen that only two factors
score more than 0, and the rest two scores are distributed between 0 and 1. Among
them, the score of “divergence” and “technology sense” is lower than 0, indicating that
more energy should be spent on the application of new technology and new function. In
addition, the enlightening score is lower than the comprehensive average score, indicating
that there is still a great room for improvement in the process of linking history with
modern trends.

4.3 Service Chain

Service chain is mainly aimed at the systematic design of the strategy, concept, product,
management, process, service, use, recovery and other aspects involved in the product
service system [8]. Through the integration of offline space, display layout and online
platform, establish a system conducive to unified business. At the same time, focus on
“drainage + experience” to ensure the development of commercial ecology. Relevant
big data of service sales to lead another round of product development and redefine the
product appeal.

The service chain of Shanghai History Museum mainly links four levels: brand,
design team, supplier and platform, so as to complete the whole process of product
authorization, design, manufacturing and marketing. SHM provides copyright and con-
tent, and is responsible for sample review; The design team completed product screening
and content mining, and completed the final design through element extraction, process
definition, color definition and so on; Supplier is responsible for product proofing and
mass production; The final platform is responsible for traffic import, online sales and
online promotion. To sum up, complete the whole process management of the service
chain (Fig. 4).

In the SD average score of the service dimension, the scores of three factors are
more than 0, the scores of “completeness” and “ease” are both higher than the overall
average score, indicating that the service chain basically meets the needs of buying and
experiencing pleasure. However, the score of the friendliness is low, and the score of
the openness is negative, indicating that the building of the atmosphere of the purchased
space still needs to be improved.
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Fig. 4. Service chain of Shanghai history museum

Brand chain is centered on brand cultural resources. By systematically sorting out vision,
mission and values, the core of brand value is extracted to make regional cultural brands
more consumer oriented and enhance brand affinity and popularity [9]. Through all
kinds of promotion means, to achieve the perfect communication between the brand and
consumers.

Among the elements and features of the cultural derivative design of SHM, it not
only takes the folk and interesting stories of old Shanghai as the theme, but also shapes
the IP elements of the life of old Shanghai. Also render young cartoon IP elements with
fantasy myths about Shanghai as the theme. Overall derivatives are presented at high,
medium and low levels. According to different consumer groups, IP design is completed
in three directions: classic IP elements, expanded IP elements, and IP elements combined
with current affairs.

In the average SD score of brand dimension, the four factors are all higher than
0, “novelty” and “sincerity” scores are all higher than 1, significantly higher than the
overall average, indicating that the general public is very satisfied with the brand image.
However, it has a low score in terms of cost performance, which also provides a direction
for the later design direction and supply chain management.



22 W. Ding et al.

5 Conclusion

Through questionnaire and experimental analysis, the results emphasize that FCIT in
design period of cultural derivatives reveals a strong practical value. This study explored
related patterns trials about the product chain, interaction chain, service chain, brand
chain four dimensions. With the empirical case study of Shanghai History Museum, we
indicated that these four aspects play an important role in the process of cultural heritage
protection and inheritance innovation.

In addition, this study clarified the development paradigm of cultural heritage inher-
itance and innovation, driving cultural heritage develop in orderly and dynamic way, as
well as to improve the social value of traditional culture and to realize the economic
value. Furthermore, this study attempts to serve as a reference for other cultural heritage
inheritance and innovation in the context of cultural soft power improving of China.

With respect to research methodology, the SD method used in this study can directly
obtain the tourists’ perception of the cultural derivatives of the museum, so as to directly
feel the propagation effect of culture. However, due to different interviewees’ under-
standing of adjectives, the results cannot fully reflect the objective situation. Moreover,
the lack of questionnaire respondents led to another limitation in this study.
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Abstract. The Southern ivory carving is a folk carving art and craft represented
by the Guangzhou area of China, which began in the Qin and Han dynasties and
flourished during the Ming and Qing dynasties. The Southern ivory carving skill is
exquisite and famous for its hollowed and pierced carving skills. With the banning
of ivory carving materials, it has gradually declined. It was included in China’s
National Intangible Cultural Heritage List in 2006, emphasizing the preservation
of exquisite skills and the live transmission. The study analyzes the three levels of
the Southern ivory carving Culture, Outer level, Middle level, and Inner level, form
a design model that corresponds to the design of cultural products with a three
levels cultural transformation of appearance, function, and meaning, combining
modern digital technology and design to verity the design model with case design,
and analyze the inheritance model of the Southern ivory carving culture and skills
in the process of modern life. Make the communication and design of intangible
cultural heritage full of vitality.

Keywords: Chinese Southern ivory carving - Inheritance model - Innovative
design

1 Introduction

From ancient times to modern times, ivory carving has a long history and is one of the
representatives of traditional handicrafts. Itis a local traditional handicraft that uses ivory
as raw material for carving, and has high cultural and artistic value. It has been the subject
of attention and research all over the world (Johnston 1983; KE 1994; Jeanmichel 1999;
Gansell et al. 2014; Lin et al. 2017). Its development history can be traced back to the
tomb of the Nanyue King, 2100 years ago. It contains ivory carved seals and other items.
According to the “Book of Jin”, (& 13)during the Wei and Jin Dynasties, artisans in
Guangzhou had already made ivory seats. In the Tang Dynasty, Guangzhou tooth sculp-
tures were mostly stationery, combs, vases and other utensils, and the industrialization of
tooth sculptures was obvious. An ivory carving workshop is formed at the intersection
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of Beijing Road and Huifu Road in Guangzhou. The art of hollowing out during the
Song, Yuan and Ming Dynasties developed rapidly, from two-layer hollowed-out ivory
ball carving to multiple layers, and a large number of ivory chopsticks and ornaments
entered the daily lives of citizens. During the Qing Dynasty, Guangzhou’s dental sculp-
tures developed to their peak. After Guangzhou opened to the outside world for trade,
the production of dental sculptures ranked first in the country. There are hundreds of
ivory carving shops in Daxin Street, Guangzhou, employing as many as 2,780 people.
As shown in Fig. 1, the Guangzhou ivory carving craftsman photographed by Scottish
photographer John Thomson. Dental carvers are world-renowned for their unique skills
such as carving and inlay.

Fig. 1. Guangzhou ivory carving craftsman during the Qing Dynasty (photographed by Scottish
photographer John Thomson).

Southern ivory carving gradually formed a complete set of exquisite carving crafts-
manship in long-term craft practice, and became one of the outstanding representatives
of traditional Chinese handicrafts, forming a unique carving style and characteristics.
Southern ivory carving works focus on carving craftsmanship, carving, inlay and weav-
ing techniques, and absorb a large number of Persian styles and European “full carving”
craftsmanship, and pay attention to bleaching the ivory, making the works exquisitely
polished. It is famous for its hollow and deep carving techniques. It has a variety of
creative themes and varieties, and is closely related to the utensils used in daily life at
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home and abroad, such as pierced flower folding fans, necklaces, chess, cigarette holders,
powder boxes and tooth combs.

Therefore, it can be seen that during the development process of Guangzhou den-
tal sculpture, not only the craftsmanship developed earlier, the historical and cultural
heritage is deep; but also the rapid development, the craftsmanship industrialization
model is obvious, the variety is integrated into daily life, and the development of mar-
itime trade will form a better circulation spread. Most domestic and foreign research
scholars pay attention to the history of the rise and fall of Guangzhou dental sculptures,
the carving crafts, the appreciation of fine products, and the identification of materials.
It is a very traditional inheritance study and is no longer suitable for the spread and
development of today’s dental sculpture culture. Because ivory materials are special and
precious engraving materials, and the requirements of environmental protection, ivory
materials are restricted. Not only is the output reduced, but the number of people who
inherit and learn is decreasing, and related research is also gradually decreasing. The
protection and inheritance of dental carving skills is very difficult. How to inherit dental
carving craftsmanship and innovative development is a problem worth exploring and
researching.

2 The Dilemma of Inheritance and Communication of Southern
Ivory Carving Culture and Craft

Nowadays, Southern ivory carving is in three dilemmas: there is no tooth to carve, Lack
successors, and the skill is about to be lost. Under the global awareness of environmental
protection, ivory and sculpture works are gradually banned, and raw materials are no
longer available for carving. There are fewer and fewer people learning to sculpture, and
the transaction is gradually decreasing. Modern heirs are all over 60 years old, and can
no longer sculpt new works after their eyesight has deteriorated. However, their children
are unwilling to continue learning dental carving techniques. The techniques of ivory
weaving and silk splitting in the southern tooth carving craft have been lost, and the two
handicrafts of micro carving and open carving tooth balls are about to be lost.

After limiting the ivory materials, the inheritors of Guangzhou ivory carving have
been exploring and trying new materials to replace African ivory. It is hoped that through
the transformation of materials, the dental carving craftsmanship can be preserved, so
that the aesthetics and subtle skills of dental carving works can be continuously inherited
and developed. The master craftsman is constantly exploring new ways of communica-
tion and development. The master of craftsmanship Zhang Minhui replaced the buffalo
bone with the innovation of ivory materials, and borrowed from the Ming and Qing
wood mortise and tenon craftsmanship and traditional mosaic craftsmanship, so that the
inlaid crafts have been reborn. During the period, he created countless new works, such
as “Happiness as Immense as the Eastern Sea ({880 Z<)”, “Litchi Bay Area of the
Regional Customs”, “Everything goes Well (F#30%.)”, “The New Image of Yuexiu
Area (5 $71%)”, “Icing on the Cake (% _I-#54£)” and “Four Seasons”, etc. As shown
in Fig. 2. Bone as a material fusion dental carving craftsmanship, won the gold award
in the provincial or national competitions (He et al. 2013).
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Fig. 2. The bone carving work “The New Image of Yuexiu Area” (i} 75 37 % )based on the
ivory carving technique innovation

However, the characteristics of buffalo bone materials are different from ivory mate-
rials. They still only solve part of the problems, and some crafts and works cannot be
realized. Just like the carved ivory ball, the most prominent feature of Guangzhou dental
carving, it cannot be carved with buffalo bones. Only ivory can be used to carve a multi-
layer rotating ball. Because of the extremely skillful uncanny workmanship extremely
finecraft, it is called “Superlative Craftsmanship Ball”. When making him, it has to go
through many complicated processes such as cutting, embossing, drilling, leveling, and
carving. An ivory ball can be carved dozens of layers, each layer can be rotated, each
layer has carved patterns. The 30-story ivory sculpture ball won the gold medal at the
1915 “Panama-Pacific International Exhibition” (Zheng and Lu 2008). It later developed
to the 60th floor, and now it can no longer be passed on and developed. The wonderful
craftsmanship of ivory carving balls is on the verge of being lost.

3 Inheritance Model and Innovative Communication of Southern
Ivory Carving

When discussing the issue of cultural inheritance, using innovative design methods
and establishing good communication channels will be conducive to the inheritance of
ivory carving culture. How to innovate and inherit the culture starts with analyzing the
cultural level. Culture can be classified into three layers: (1) Physical or material culture,
including food, garments, and transportation related objects, (2) Social or behavioral
culture, including human relationships and social organization, and (3) Spiritual or ideal
culture, including art and religion, as shown in the bottom of Fig. 3 (Lin 2007). These
three culture layers can be fitted into Leong’s three culture levels given above (Leong
and Clark 2003). Since cultural objects can be incorporated into cultural design, three
design features can be identified as follows: (1) the inner-level containing special content
such as stories, emotion, and cultural features, (2) the mid- level containing function,
operational concerns, usability, and safety, and (3) the outer-level dealing with colors,
texture, form, decoration, surface pattern, line quality, and details (Leong and Clark
2003; Lin 2007; Lin et al. 2017; Gao et al. 2018).
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Fig. 3. Cultural product and inheritance model

As shown in Fig. 3,based on the three levels of culture, the outer, middle, and inner
layers, the characteristics of traditional culture are also analyzed, and the three aspects
of traditional elements, inherited craftsmanship and inherited spirit are transformed (Lin
and Lin 2010). In the process of inheritance and transformation, it is expressed as visual
elements, traditional craftsmanship, experience and reaction. Further realize digital inno-
vative design and innovative communication methods. Take the Southern style ivory
carving culture as an example. The culture will be inherited from the three levels of
visually visible ivory carving works, special handicrafts, story and spirit. Combining
modern technology with traditional culture, truly adapt to the cognition and learning
methods of modern life, and meet the design needs of contemporary life. It is an effective
way to inherit the traditional ivory carving culture.

4 Cases of Using Virtual Technology for Innovative Communication
and Design

Combining modern science and technology with traditional crafts and culture, using vir-
tual reality technology to integrate southern ivory carving. Virtual simulation technology
is not limited by ivory materials, and it is simple and fast to develop experimental experi-
ence and innovative design, increasing interactive experience and learning fun. Through
the joint realization of 3D modeling, environmental simulation and calculation process-
ing, the experience can watch dental sculpture works from multiple angles as a general
audience, visit the craft scene, and can also be used as a virtual dental craftsman for
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experimental operation and interactive experience, thus realizing Guangzhou Ivory For
the reproduction and simulation of carving culture and craftsmanship, the overall frame-
work consists of three parts, namely the data resource layer, the situational simulation
layer and the resource display layer, as shown in Fig. 4, a data resource layer is formed
through a large amount of data collection and analysis. Use 3d modeling to simulate
carving materials, handicraft processes, carving tools and environment, use unity3d for
program development and function development, interactive interface design, produc-
tion of practical operating platforms, and continuous modification to form a real ivory
carving situation. In order to form a visible and usable resource display layer. We can
use the virtual software platform for users to learn and practice ivory carving.

(Practitioner)

Data Collection

Data Resource
Data Selection Layer
and Analysis

3D Modeling and
Environment Simulation

Interactive Interface Design
Context Model

Program Development Layer
and Function Construction

Culture Communication
ABojouyos | |enuip

Virtual Software Platform
Testing and Modification

Resource Display Resource Display
and Application Layer

Cross-Cultural Cognition

Fig. 4. The framework and implementation process of applying virtual reality technology to
Guangzhou ivory carving

The digital recording and protection of Guangzhou dental carving craft requires real
data collection and data analysis. Through in-depth interviews with the inheritors, the
national representative inheritors Zhang Minghui, Weng Yaoxiang and his son Weng
Zhanxuan were selected as objects. Through many in-depth interviews, the operation
process of traditional and modern ivory carving techniques was recorded, and a large
number of digital shootings were completed, and technical details were broken down.
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Item Name Virtual Simulation Effect
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Fig. 5. Material names and virtual simulation effects mainly used in ivory carving

Choose the most representative ivory ball of southern ivory carving, and use its produc-
tion process to show the production process. Organize and edit traditional and modern
carving materials and tools, as shown in Fig. 5, and list the main names and virtual
simulation effects. Such as traditional ivory and buffalo bones, carved ivory balls, ivory
carving elements, traditional carving knives, gap-bed lathe, Modern ivory carving tool
table and flexible shaft carving machine, etc.

The virtual simulation platform interface shown in Fig. 6. First, learn the history
and culture of southern ivory carving, and then appreciate the representative works. The
multi-layered ivory ball can be rotated freely to appreciate the beauty of the carving in all
directions. Next is to enter the ivory carving workshop to learn about materials and tools
step by step. Then enter the experimental link, turn an ivory segment into a spherical
shape, and evenly open 14 holes of the same size on the sphere, the closer the center of
the sphere, the smaller the hole, which is a cone-shaped hole. Next is the most difficult
layering. Divide an 18 cm sphere into dozens of layers (the thickness of each layer can
be determined according to calculations). It is also when the ivory ball is the easiest to
break, you must choose the right tool and be very careful. The next step is to carve each
layer inside the ivory ball, make it hollow and transparent, and complete an exquisite
carving of ivory. It not only shows the special carving skills of the ivory ball, but also
shows the new ivory carving work completed by the inlay process and the buffalo bone
material. Finally, the innovative combination method can be freely combined according
to the theme that the creator will express to complete new works, which is conducive to
stimulating the theme creativity and design innovation of traditional works.

The constructed virtual simulation platform promotes the cultivation of inheritors
of Guangzhou ivory carving and the spread of culture. Incorporated into the courses of
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Fig. 6. Virtual simulation platform interface and example of flow chart for making ivory ball

Guangzhou University, such as “Lingnan Heritage Digital Innovative Design” and “Ling-
nan Traditional Carving Art” courses, adding sculpture practice links. Two semesters
of teaching have been carried out, and 120 people have participated in the practice,
experiencing the beauty of ivory carving works and craftsmanship through interaction,
and experiencing the spirit of craftsmanship and traditional culture. At the same time,
carry out inheritor training courses to provide the society with resource sharing, promote
talent training and inheritance, protect the endangered traditional crafts and processes,
and promote and disseminate the importance of Lingnan regional culture and innovative
design.

5 Conclusions

The protection of intangible cultural heritage based on digital virtual technology has
become a new trend. For those endangered and non-copyable folk art and culture, the
use of text and multimedia means to record them in a complete and vivid manner is
conducive to their protection and inheritance. This research constructs a cross-cultural
communication and application model, quickly analyzes the value characteristics of
cultural objects from the three main levels of outer, middle and inner, and guides design
innovation and realization (Gao et al. 2018; Lin et al. 2016). Take China Southern
School Ivory Sculpture (Guangzhou Ivory Sculpture) as a case, integrate virtual reality
technology to achieve the following goals:

1. The existing text data, image data, oral data and digital publications have been sorted
out to protect the hollow carving skills that are on the verge of loss. It is more intuitive,
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visual and logical to clearly express the process, forming a cultural communication
and experience mode that can be emotionally interactive.

2. Cross-cultural, cross-temporal, cross-regional, multi-perspective exhibition of den-
tal sculpture aesthetics, interactive and dissemination, in-depth understanding of
Chinese culture and folk crafts.

3. Build a digital virtual simulation experiment platform for dental sculpture tech-
nology, expand the audience, integrate into college education, and promote the
transformation of the training model of inherited talents.

4. Inspire creative design with inheritance mode and cultural product mode, promote the
transformation of dental carving craft products, and meet the needs of cross-cultural
and international users.

The ivory sculpture cultural protection project that integrates virtual reality tech-
nology will be further promoted to other schools and social groups, using the Internet
to increase the speed and scope of dissemination, enhance the influence of intangible
culture, protect the handicrafts that are about to die, inherit the spirit of craftsmanship,
and carry forward the regional characteristics Culture, increase the influence of cultural
exchanges. This research only takes ivory carving as the object, and subsequent research
can also be extended to other cultural heritage.
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Abstract. Space and form play an important role in the current geometry of
recreational space and cognition of sound field. Therefore, there is different objec-
tive physical quantity information of sound energy. These concerned sounds are
related to urban development and historical and cultural characteristics and will
be highly recognizable sounds. It can be seen from the above that in urban recre-
ational streets, through the objective physical characteristics of the street sound
field sorted out, the positive evaluation can be predictably given, and the corre-
spondence between the subjective feelings of the people will be explored. If the
physical quantity of sound energy discusses the homogeneity of normalization of
the soundscape and comprehensive physical quantity information, it is afraid to
ignore the characteristics of spatial qualitative and internal variability. The cur-
rently research results propose the urban soundscape acoustic environment factors
of waterfront recreation spaces, confirm and draw distinctive sound energy distri-
bution maps and sound field perception. Understand the public’s sensitivity and
preference for sound, and explore the correlation and consistency of measurement
and computer simulation correspondence.

Keywords: Soundscape perception - Objective field measurements

1 Introduction

From the second half of the 20th century [1], among the environmental indicators of urban
street development, the awareness of the impact of sound energy on the lives of residents
has gradually increased, especially in recreational areas. Residents are increasingly eager
for a pleasant and accessible soundscape environment. Control and suppression measures
are processed to pursue a high-quality acoustic environment. Nowadays, the metropolis is
narrow and densely populated. In addition to the acoustic energy generated by transporta-
tion, the exposure of life sounds, and recreational activities, the auditory perception of
walking in the urban recreational spaces is the direction indicator of current soundscape
research. Residents also yearn for a quiet living environment and a dynamic soundscape
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field. However, urban acoustic energy is dominated by road-mobile vehicles, which is an
unavoidable potential influence factor in the urban development acoustic environment.
In recent years, in relevant economic activity data or social science research, most inter-
national environmental policies focus on noise control and have considerable research
norms in the energy time domain and spectrum domain. Although reducing noise levels
does not necessarily improve the quality of life of citizens [2-5]. The World Health
Organization and its national indicators try to use the high-decibel sound energy pro-
duced by transportation and industrial production to improve compliance with regional
regulations (World Health Organization, 1999 [6]; European Parliament and Council,
2002 [7]; World Health Organization, 2011 [8]), especially in the urbanization develop-
ment indicators, actively pursue the creation of a high-quality living environment with
low sound energy, as an important reference for a livable city. Noise source processing
or passive noise suppression structure hides the multi-dimensional sound energy charac-
teristics in the sound field of the recreational space. If ignored, the identity of the urban
acoustic environment will not be presented. The pattern and rhythm of residents’ life
[9], the distribution of urban development, change the intensity and distribution of sound
energy, and alleviate the annoying noise energy in the city by creating urban soundscapes,
thereby shaping the acoustic environment and urban identity. Government departments
encourage urban residents to walk and take transportation, which is widely recognized
for reducing urban carbon emissions and enhancing sustainable maintenance, while also
slowing down the annoying acoustic energy generated by transportation [10]. Such as
road traffic, natural and human sounds, which have meaning and characteristics in the
acoustic environment and reflect relevant information, and their dynamics must be con-
sidered. Therefore, “soundscape” is different from “acoustic environment”; the former
is mainly composed of human perception, the latter refers to physical phenomena, and
most importantly, the soundscape is presented through human perception of the sound
environment. Furthermore, the correlation between the soundscape and the environment
of the street recreational space tends to be complicated. In addition to the record of
objective physical basic data, the relationship between the pleasant sound generated by
the environment and the physical quantity of the sound field during the walking space;
Pleasantness of the sound environment, which induces the sound field quality index
to define the high-quality urban sound scene field [11, 12]. Based on the sound diver-
sity record between the cultures and folk customs of various countries, focusing on the
actual feelings and hearing experience of the senses, urban sound energy is regarded as a
usable “resource” rather than a “pollution”. The soundscape features are on the verge of
being submerged in the homogenized urban sound field. While re-examining the urban
development context and street recreational space planning, the specific soundscape can
indicate the characteristics of a regional community separately, enhancing its identity,
and becoming more important. A series of related studies led by Professor Jian Kang
from the Department of Architecture of the University of London in the United Kingdom
have sprung up as relevant research topics in EU countries [13]. Leading the European
Soundscape Research Alliance (Soundscape of European Cities and Landscapes) and the
UK Noise Futures Network (UK Noise futures Network) and other research institutions,
in 2009 held a seminar on the future development of an urban acoustic environment in
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the city, focusing on discussions Solve the problems of regional soundscape character-
istics and future soundscape trends. Under the impetus of this conference, the center of
Sheffield was used as a research pilot, based on the quantitative and qualitative analysis
of the soundscape characteristics of public spaces, based on the source, space, people,
and the environment is defined by four factors [14], among which space factor and
sound source factor are the most widely discussed. The spatial factors in the sound field
include spatial patterns, boundary materials, street objects and furniture, and landscape
elements; the sound source factors are waterscapes, bird calls, and church bells that are
most popular among the people. For residents, speech sounds are the main source of
relatively annoying sounds. Related research has provided the British urban soundscape
features as a direction for protection. Human factors mainly clearly describe social and
demographic trends, including gender, age, place of residence (such as local residents or
from other urban residents), and cultural and educational background. Among them, the
acoustic experience is more important, especially the acoustic environment at home and
workplace. Finally, the environmental factors must be described in terms of the actual
conditions of the physical environment, especially the auditory preferences are easily
affected by visual effects, and the interaction of environmental atmosphere and spatial
context. From the perspective of sound source factors, the sound generated in the open
space of urban recreational streets and the pleasant sense of hearing can be regarded
as a soundscape, although the sound produced by traffic equipment can be disturbing
sounds. Therefore, the sound energy level is measured using A-weighted sound energy
dB(A), which is very similar to the frequency response of the human hearing, except that
the equivalent average sound volume LAeq (dB) and the maximum equivalent sound
volume LAFmax (dB) are used to explain the total sound In addition to the basic charac-
teristic physical quantities of energy strength, in order to find the description of dynamic
sound energy and time sequence, the cumulative time of a certain sound pressure level
value is interpreted as a percentage (n-Percent Exceeded Level), the symbol is Ln, and
the percentage value is LA_10 (dB), LA_50 (dB), and LA_90 (dB). Therefore, there
are different objective physical quantity information of sound energy. These concerned
sounds are related to urban development and historical and cultural characteristics, and
they are all highly recognizable sounds. It can be seen from the above research that
in urban recreational streets, through the objective physical characteristics of the street
sound field, the positive evaluation can be predictably given, and the corresponding rela-
tionship between subjective evaluation and objective measurement can be conducted.
What if only the physical quantity of sound energy is used to explore the sound normal-
ization of homogeneity, comprehensive physical quantity information, it may ignore the
characteristics of spatial qualitative and internal variability. In 2014, the International
Organization for Standardization (ISO) released the soundscape international standard
ISO 12913 Part 1 [15], which defines “soundscape” as “a kind of sound environment that
is perceived, experienced and understood by people”. Regarding the definition of open
space soundscape from the perspective of human hearing, and further discussing the
types and interfaces that affect hearing in street recreational spaces, in addition to effec-
tively controlling noise sources, the research team of Professor Kang Jian and Professor
Francesco Aletta [16], through To understand the impact of the subjective soundscape
perception of the recreational space by the sound produced by walking on different
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materials. The research methods are based on the different perceptual influences of the
sounds produced by self-walking and listening to the sounds of other people’s walking,
and the subjective questionnaire on preference was implemented in Weston Park and
Valley Gardens Park in the United Kingdom. Four materials considered to be recre-
ational walking spaces may be used for discussion; Grass, wood, stones, and gravel.
The research results show that the nuisance and sound characteristics of walking on the
surface of the material have a significant impact. Grass is the most accepted material, and
gravel is poorly evaluated. Both are highly correlated with subjective perception. Corre-
sponding to the annoying effect of the subjective perception of a single material, people
who produce sounds by themselves by walking have poor tolerance when just listening
to the sounds of walking. This part does not evaluate the significant effects of the overall
evaluation factors. This is the subjective perception of soundscapes affected by urban
recreational space types, pedestrian street materials, and interfaces, and is an important
direction for discussion. In addition, the noise is blocked to enhance the features in the
soundscape of the neighborhood, such as combining water feature facilities and noise
barriers, embedded in the open recreational space of the city, and using sound barriers
to block noise sources and waterscapes acoustic masks disturbing background noises to
improve the perception of the characteristics of the sound environment. Different sound-
scape features provide spectral features and ranges, combined with street furniture and
display billboards, blending local history and culture, and creating urban self-evidence.
For another example, the fountain water and metal noise barriers in Sheffield city in the
United Kingdom. The fountain represents the river and the metal represents the steel
industry. It symbolizes the two important historical contexts of Sheffield’s industrial
development and urban planning and enhances residents’ and tourists’ rest and enjoy-
ment, which are rich in cultural and educational significance. In 2020, the research
team of Professor Kang Jian and Professor Francesco Aletta [17] continued to conduct
physical measurements and observations on the sound field of 11 urban open spaces in
London in spring during emergencies; under the influence of the Covid-19 incident, The
difference in sound energy of open space before (2019) and after Lockdown (2020) in
London. Based on the urban soundscape theory, this research defines the current sound
source types of urban soundscapes and explores the acoustic environment planning cor-
responding to the spatial geometry of urban recreational pedestrian streets. The research
object is the waterfront trails along with the recreational space. The sound source col-
lection of the soundscape is mainly based on the human voice of the retail street, the
surrounding environmental noise, the mobile sound source, and the fixed sound source
are mainly discussed. The field is drawn from the connection of walk path along with
waterfront which distributed from dots, lines to planes. A characteristic sound energy
distribution map, with a view to reinterpreting the self-explanatory nature of the green
belt urban style of the potential commercial district and its transportation nodes. Pre-
liminary research has been conducted through domestic and foreign research on urban
waterscape-related papers and materials. At present, on-site sound field measurement
has been carried out to confirm and draw distinctive sound energy distribution maps, to
understand the sensitivity and preference of the public to sound, and to explore objective
correspondence and consistency with subjective evaluation.
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2 Description of Urban Waterfront Recreation Walkway

In this study, the Liuchuan Waterfront walkway in the central district of Taichung City
was used as the acoustic environment field of the urban pedestrian space, as shown
in Fig. 1. Liuchuan is one of the four rivers in the center of Taichung City. After its
renovation, it became the first landscape river bank developed by sustainable ecological
construction methods in the urban area. History changed to the Japanese occupation
period, so the chessboard street between Liuchuan and Taichung Park was built and
developed on the scale of a small Kyoto, the water ditches were renovated, and willow
trees were planted on both sides of the bank, so it was called in Chinese pronunciation
as Liuchuan.

@

Legend:
scale 1/500
I__ 7] geographic range

Fig. 1. Figure of study geographic range for Liuchuan urban waterfront recreation walkway

Following large number of immigrants cut down the willow trees on both sides
of the Liuchuan river and built temporary houses, destroying the original landscape.
Recreational walking space is attractive, the soundscape characteristics of the waterfront
walking space must be clarified. Through on-site measurement, it can provide complete
and different sound field distribution data from commercial recreational walking. In the
current measurement process, the measurement of sound energy on the waterfront walk
will provide a basis for the complete sound field distribution. The Liuchuan West Road
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and East Road section at 500 m in length and 10 m in width. The height ratio between
the building and the street is 1:0.5 to 1:2, and the height ratio of the river edge and road
surface is 1:2, and the entire range of the riverfront walkway is trumpet-shaped. The
measurement time is carried out on weekdays and weekends, with a total of 36 sets of
measurement points, and each measurement point is evaluated and recorded in LAeq
(dB). The measurement time is 1 min to obtain an objective evaluation of the regional
soundscape. This information will become important basic data for the next stage of
soundscape perception discussion. A schematic diagram of the on-site measurement
distribution and photos of each measurement point is shown in Fig. 2.

Scale :1/800
+ Measuring point

Fig. 2. A schematic diagram of 36 sets of on-site measurement points distribution and photos
from the measurement perspective, Photo A and B refer to Wikipedia [17]

3 Results of on-Site Measurement

The physical characteristics of the spatial sound field of urban recreational streets. For
reflection and diffusion boundaries, the reverberation is usually much shorter, and the
sound attenuation of the distance between the sound source and the receiving source is
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greater than the sound energy attenuation of the geometric reflection boundary. In the
free sound field of the long walkway profile, when the length and width are doubled,
the sound pressure level SPL will be attenuated by 6-9 dB, and will attenuate as the
distance squared increases; if the boundary sound absorption coefficient increases, the
sound absorption coefficient increases from 0.1 At 0.9, the sound energy attenuation
is usually 12 dB. LAeq (dB) measurement results of the sound field characteristics
were analyzed which is the critical point in Liuchuan river, especially the spatial pattern
belongs to the acoustic canyon type, which needs to be confirmed in the future study, and
realizing the specificity of the soundscape environment integrated with the waterscape of
sound field characteristics are explained. General conditions of the on-site measurement
are list in Table 1.

Table 1. List of general conditions of the on-site measurement

Site Liuchuan W. St (Water front trails)

Date 18th and 22th Oct. 2019

Time Morning (10:00 AM), Afternoon (3:00 PM), Evening
(9:00 PM)

Weather condition Temperature: 28 C, Humidity: 55-68%

Measurement apparatus Rion

Quantities of measurement point | 35 points

Sampling time 1 min for each time

Frequency band 20-20000 Hz

Method Environmental sound energy measurement according to
NIEA method

The measurement results with the equivalent average volume LAeq (dB) as the eval-
uation index and the A-weighted noise intermittently exposed in a certain period of time
in the selected position in the sound field are averaged by the energy. The parameter
index formula is shown in Eq. 1.

1 t+T Pt 2
LAeq = 1OIogT /; (PO) dt (D

LAeq: A-weighted average energy level dB (A) in period time;

T: measurement time in seconds;

Pt: measure sound pressure in Pa;

PO: reference sound pressure, based on 20 wPa

For the main pedestrian street and waterfront walkway of Liuchuan West Road, the
sound field distribution was discussed for different time nodes. 21 test points (1-21)
were selected for the pedestrian space along the river bank, and 15 test points (22-36)
Measure at different times and fixed positions. The measurement time is divided into
10:00 (morning), 15:00 and 9:00 in the evening, and the main section of Liuchuan West
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Road (7-16), the measurement result shows (6-21) the whole day Leq near the river
embankment, the average LAeq (dB) is 61 dB(A), and (22-36) the LAeq (dB) of the
whole day on the water shore trails which the energy distribution is formed as U-shaped,
the LAeq (dB) of the middle section is lower, and the LAeq (dB) of the two endpoints
is relatively high, which may be affected by the traffic on Taiwan Avenue and Minquan
Road. The intersection of Taiwan Avenue and Minquan Road is the main traffic arterial
road in Taichung City, and its LAeq (dB) value is slightly higher in the afternoon than
in the evening, which indicates that the traffic is more concentrated in the afternoon due
to rush hour. The measurement results of 36 sets of measurement points are shown in
Fig. 3.
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Fig. 3. 36 sets of measurement results of LAeq (dB) distribution at Liuchuan W. Rd. and water
shore trails

4 Visualization of Sound Distribution

The relative software was be presented, it can reduce the time needed for the creation
of noise contour maps considerably. The development of a fit for purpose software for
mapping contours based on measurements. Scanned maps and CAD drawings can be
used as backgrounds for future evaluation. The actual measurement is used to draw the
sound energy distribution map, and the NoiseAtWork software is used to analyze and
draw the distribution curve. The results can be used to establish the optimization plan
for the overall distribution of the sound field. Individual environmental factors can be
used to verify and hypothesize to construct the model, through the implementation of
measurement correspondence, further draws sound pressure level images and verifies
sound field models, predicts future scenes and benchmarks for subjective evaluation,
and then takes measures. Using the computer simulation of the sound field environment
results, the calculation method to perform grid calculations, draw the sound energy
distribution curve diagram, which has an intuitive trend and visual representation, and
can evaluate the sound field in which it is located under different conditions surroundings.
The simulation results provide a lot of information, including the location and strength of
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sound energy. In some cases, this method has the function of trend prediction, especially
under stable sound sources, such as fixed noise sources (fixed mechanical sound), and
multiple sound source are conducted for the measurements. For the simulation of the
direct influence on the plane on both sides of the Liuchuan River and the simulation under
the enclosure of the building, it can be clearly seen that the sound energy is focused to
68 dB(A) under the enclosure of the building, while also ensuring the integrity of the
waterfront landscape. The waterfront walkway is less affected by the surrounding of the
river embankment, which shields vehicle noise, and the concave terrain maintains the
sound field environment of the waterfront walkway. The simulation results of the sound
field at Liuchuan East Street and waterfront walkway are shown in Fig. 4.

10am 10 a.m.

10a.m.

3pm 3pm

. Fg61s 9pm

9p.m

Fig. 4. Simulation results of the sound field at Liuchuan East Street and waterfront walkway

5 Discussion

This study uses the actual measured sound energy of the recreational trail along the
waterfront, and continues to analyze and plot the LAeq (dB) sound energy distribu-
tion with NoiseAtWork computer software, and the distribution of the waterfront and
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surrounding trail areas and the overall result, in order to be used as urban soundscape
planning basis. Construct the actual sound field model based on spatial factors, and
further draw the sound pressure level distribution through the corresponding relation-
ship between measurement and simulation, and the basic data for future soundscape
and subjective and objective evaluation. The sound field environment results generated
by computer simulation, and the calculation method is grid calculation, which has an
intuitive trend and a visual presentation. Under different conditions, evaluate the sound
field environment you are in, including the position of sound energy and the strength of
sound energy, which has the function of trend prediction. Under stable sound sources,
such as fixed noise sources (fixed mechanical sound), multiple sound sources The mea-
surement results can be discussed and evaluated at the same time, combined with the
influence of multiple sources, to evaluate multiple sound sources, and at the same time,
the immersive state of visual domestication is presented, sorted by the size of the sound
energy results. Some preliminary results are abstracted as followed:

1. The average sound pressure level of LAeq (dB) is consistent with the evaluation of
urban soundscapes. Especially when a fixed sound source is added to the computer
simulation, the result will be more obvious.

2. The Liuchuan waterfront walkway has well alleviated the traffic noise on both sides
of it. Sound energy difference between the waterfront walkway and the ground
measurement point during peak periods is 7 dB (A) and the minimum difference is
3dB (A).

3. The sound energy along the Liuchuan waterfront walkway of reveal a U-shape,
indicating that the sound field environment and nature are integrated to provide a
good acoustic environment. It may provide a good walking space for local residents
and people who feel positive with barrier surrounded by.

4. Combined with on-site measurement and computer simulation of the Liuchuan
waterfront walkway, it can visually simulate the distribution of the acoustic envi-
ronment of Liuchuan East Road, which has on-site parameters for evaluating and
further improving the acoustic environment of the urban pedestrian space.
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Abstract. The declining birthrate and the increasing aging population can exac-
erbate various societal issues such as social isolation, which can have a serious
impact on the mental and physical health of older adults. Increased frequency of
going out can reduce the possibility of future social isolation and facilitate recov-
ery from social isolation. In this paper, we propose a novel method for generat-
ing travel recommendations for older adults to increase their frequency of going
out. The proposed method builds a travel-recommendation model based on social
media posts by older adults. The modelling process exploits the semi-supervised
Latent Dirichlet Allocation (ssLDA) and object detection techniques to extract the
interests of older adults by analyzing latent topics in textual and visual messages.
Travel recommendations can be generated by matching the latent topics and the
online information about travel destinations. Our feasibility study demonstrates a
higher recall in predicting relevant topics for older adults compared to a baseline
method that relies on the conventional Latent Dirichlet Allocation (LDA) model.

Keywords: Older adults - Travel recommendation - Social media - SNS - LDA -
Image processing

1 Introduction

The declining birthrate and the increasing aging population are exacerbating various
societal issues in different countries. In Japan, the ratio of older adults who are sixty-five
years old or older exceeded twenty-one percent in 2007, and the country is described
as “super-aged” since then. With the continued aging of the population, there is the
increasing number of older adults living alone without sufficient opportunities to com-
municate with others nor build and maintain social relationships. One of the most critical
issues in such “super-aged” societies is the negative effect of social isolation as poor
social relationships can affect mental and physical health of older adults. There is the
increasing awareness about this critical issue, and researchers have conducted studies to
analyze relevant factors. Ito, Goto, and Yamamura (2019) have analyzed the association
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between loneliness and everyday activities of older adults in Nerima Ward of Tokyo,
and shown that everyday leisure outings may alleviate the loneliness of older adults [1].
Takahashi, et al. (2020) have conducted a two-year cohort study in Ota Ward of Tokyo
to analyze factors relating to social isolation of older adults, and shown that a lower
frequency of going out is one of the factors that predicted future social isolation, and
that a higher frequency of going out is one of the factors that predicted recovery from
social isolation [2]. We build on these studies and propose computational techniques for
promoting leisure outings to alleviate the problems of social isolation in “super-aged”
societies.

With the spread of smartphones and other interactive computing devices in recent
years, many people share information about various topics by using social media services.
Given the sheer amount of information that is shared through social media services, some
of which closely reflects users’ interests, one could analyze and model interests of the
target population according to social media posts. Approximately half of the Japanese
older adults use social networking services (SNS) and the percentage is increasing at
a high speed [3]. Thus, we could use the social media posts by older adults to analyze
and model their interests. Providing travel recommendations based on such analysis and
modeling can promote everyday leisure outings, thereby reducing social isolation as
well as the feeling of loneliness.

In this paper, we propose a novel method for generating travel recommendations for
older adults to increase their frequency of going out. As shown in Fig. 1, the proposed
method builds a travel-recommendation model based on a large amount of textual and
visual social media posts by older adults. Our method first extracts the topics of their
interests, and then recommends places to visit according to the features extracted from
the textual descriptions of relevant travel destinations. In particular, the topic-extraction
process exploits the semi-supervised Latent Dirichlet Allocation (ssLDA) and object
detection techniques to extract the interests of older adults by analyzing latent topics in
textual and visual messages. Travel recommendations can be generated by matching the
latent topics and the online information about travel destinations.

One of the advantages of using social media data in generating travel recommen-
dations is the ability to reflect the dynamic and real-time information in the modeling
process. For example, the model can be constructed to capture trending, common topics
of interest among older adults. We also believe that the use of social media data could
have some benefits in creating conditions that facilitates the creation of meaningful social
ties among older adults.

Our feasibility study demonstrates a higher recall in predicting the topics of older
adults’ interests compared to a baseline method that relies on the conventional Latent
Dirichlet Allocation (LDA) model.

2 Related Works

In this section, we discuss different techniques for modelling the topics of users’ interests
based on SNS data.
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Fig. 1. Overview of the proposed method

2.1 Extracting the Topic Categories of Interest

Kume, et al. model users’ interests based on topic categories to recommend relevant
Twitter accounts [4]. Their technique detects a category for each keyword by using
an existing public API called Hatena Keyword Automatic Link API [5], and use the
categorical information to infer the degrees of users’ interests in different categories
including sports and music. Users whose tweets often include keywords of a certain
topic category, such as sports, are considered to have high degrees of interest in the
category. However, this approach makes a simplified assumption that each keyword
belongs to one category although we may want to consider multiple categories of a
keyword to model users’ interests accurately.

2.2 Weighted LDA Models

We can model users’ interests by using topic modeling that models the characteristics
of sentences as latent topics. Latent Dirichlet allocation (LDA) is a commonly-used
topic model, which allows a keyword to belong to multiple topics. Wang, et al. use topic
modeling to predict users’ interests based on Twitter information [6]. Their method first
extracts topics of users’ interests using topic modeling, and then prioritize extracted
topics based on users’ ‘likes’, profiles, followers, and tweet contents. In particular, they
consider that tweets with many ‘likes’ closely reflect users’ interests, and assign them
large weights in determining topic priorities.

2.3 Implicit and Explicit Interests of Users

Han, et al. model users’ interests by considering both implicit and explicit interests [7].
Their method first exploit category information from news media sites and extract
implicit and explicit features of news articles in different categories such as sports and
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politics. Implicit features are derived based on topic modeling, and explicit features are
generated by finding keywords with high term frequency-inverse document frequency
(TF-IDF) values. Characteristic words representing users are generated based on a topic
model and TF-IDF statistic with their sentences. Finally, topic models and TF-IDF val-
ues are compared between users’ sentences and news articles from different categories
to calculate the degrees of users’ interests.

2.4 Expanding Recommendation Lists Based on Relevant Text and Images

Oohigasi, et al. use SNS data to recommend points of interests (POIs) in geographical
spaces. They propose to combine visual and textual information to remedy the problem
of limited coverage with the POI recommendation lists when the amount of textual
information about POIs is small. Their method exploits so-called Bags of Visual Words
(BoVW), which is based on scale-invariant feature transform (SIFT) features, as the key
features of POIs. Visual and textual features can be combined by linking BoVW and text
data from relevant POIs. This approach relies on location-visit histories of users, and can
be affected by the cold start problem, i.e., it cannot capture users’ interests sufficiently
when there is only a small amount of location-visit histories.

3 Proposed Approach

Twitter users may follow user accounts that are relevant to their interests. We thus
propose a topic modeling-based approach to derive latent topics from older adults’
tweets, predict their interests, and recommend tourist spots that match shared interests
of groups. Our approach improves the accuracy of recommendation by augmenting and
guiding the modeling process. This approach can derive relevant topics based on limited
tweet contents and match derived topics with users’ topics of interest. The approach can
also improve the understandability of recommended topics. In particular, we augment the
information used in the modeling process by incorporating images included in tweets as
well as their textual contents, and guide the modeling processes based on semi-supervised
Latent Dirichlet allocation. The derived topics are matched with the features of tourist
POISs to recommend tourist spots to older adults effectively.

Figure 2 shows the processing flow of the proposed method. The details of each step
is as follows:

—_

Extract text and image data from the tweets posted by older adults.

2. Extract visually represented information by using object detection techniques, and
convert it to text. This allows for integrated processing of visual and textual informa-
tion, and we obtain Bag of Words (BoW) for each older-adult user, including their
frequency counts.

3. Collect tweets with hash tags to obtain representative words or seed words for each

interest. Calculate TF-IDF values of the words, and select the words with high values

as representative words. The selected words will be used to characterize interests in
each topic category.
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Fig. 2. Processing flow of the proposed method.

4. Apply semi-supervised topic modeling algorithm to the set of BoW from multiple
older-adult users. Guide the modeling process by assigning higher weights to the
representative words, and predict topics of interest to many older adults.

5. Extract BoW from existing documents about tourist spots, and calculate the topic
distributions of different tourist spots based on topic-wise distribution of words and
word-wise distribution of topics.

6. Compare the topic distributions of tourist spots and older adult’s tweets, and predict
the degree of older adults’ interest in different tourist spots.

We can then recommend the tourist spots that are highly probable to be relevant to
the interests of older adults.

3.1 Preprocessing Tweets

In natural language processing, preprocessing is an extremely important part that greatly
affects experimental results. Tweets have the characteristics that the number of characters
is limited and that users can send them relatively easily. Therefore, tweets are overwhelm-
ingly short compared to common documents such as newspaper articles and academic
papers, and they tend to include may ‘noise’ words. If the topic model is applied directly
without preprocessing, it will not function properly.

We next explain the process for applying the topic model to tweets. Firstly, we remove
retweets from the data as the contents of retweets are normally created by some other
users and may include many ‘noise’ words. Because tweets are very short, we regard all
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recent tweets of a user as a document, and do not consider user accounts without more
than 100 tweets.

Since words are not separated by spaces in Japanese, morphological analysis of tweet
sentences is performed to extract pairs of morphemes and parts of speech. In addition,
we consider pictograms, symbols, line-feed characters, URLSs, stop words, etc. as ‘noise’
and delete them from the data sets. Of the remaining words, we consider that the nouns in
the tweets are more likely to represent topics related to the user’s hobbies and tastes. We
only retain general nouns, proper nouns, and nouns that can be connected with “suru”
to form verbs, and construct vectors of posted contents.

3.2 Processing Images

In this research, we extract latent topics of interests based on the tweets from older
adults. In doing so, we exploit image as well as text data that are embedded in tweets. In
order to apply the topic model to the information about potential interest expressed as
an image, we propose a text-image topic model that detects the information contained
in images, converts it into text, and combines it with general text information. In this
manner, we can augment the data that are fed to the topic modeling algorithm and enable
multi-faceted prediction of interests.

We use the object detection model YOLOvV3 [9] to detect the type of object from
the input image. YOLOV3 is trained with a data set called MS-COCO, and 80 kinds
of categories and their positions can be detected. YOLOV3 consists of 75 convolution
layers, and extracts the features of the object. Since it does not use a fully connected layer,
it can process input images of arbitrary size, and thus can handle tweet-embedded images
of different sizes. In YOLOV3, the accuracy of object detection is greatly improved by
simultaneously learning and predicting the box coordinates and their reliability scores.

Fig. 3. Example of information extraction from images.

Figure 3 shows the results of detecting objects in images posted by older adults using
a pretrained object detection model. The predicted object names can be used to describe
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the image contents. These object names can complement tweets that do not include the
object names, thereby facilitating detection of the topics that are of interest to older
adults. It is necessary to specify a threshold value with detection reliability. Only when
the score of the object is higher than the specified threshold value, we use the label of
the object included in the target image.

3.3 Extracting Interests Through Text-Image Topic Modeling

Since SNS contents are diverse, we need to extract the topics of interest to older adults.
We thus focus on tweets that are relevant to the daily lives of older adults, and model
common interests for groups of older adults. In this section, we first describe the process
to derive representative keywords from tweets to grasp the characteristics of the interest
topics for each category. Next, we discuss a semi-supervised topic model that guides
the topic generation process. Finally, we introduce a method for discovering common
interest topics from older adults’ tweets by using the representative keywords and the
semi-supervised topic modeling technique.

Extraction of Representative Keywords. We extract the characteristics of each interest
topic according to the features such as the frequency of terms and the structure of the
representative words.

Tweet hashtags are used to classify tweets, and they allow users to easily follow the
topic they are interested in. Therefore, in this research, we use tweets with hashtags to
find content related to different interests. We use TF-IDF values to find the keywords
representing each interest. For example, the word "Hanshin" frequently appears in tweets
with the hashtag "baseball". Therefore, the word "Hanshin" helps to explain the interests
related to "baseball."” Characteristics of each category can be represented by the keywords
that appear most frequently in the category. We calculate the TF-IDF values as follows:

Ny, i
Zk n i
|Interest|

idf (1) = log [{interest : i € interest}| ”

7, i) = (D

n;; represents the number of appearances of term ¢ in interest interest;, X' yny ; rep-
resents the sum of the number of appearances of all words in interest interest;, |Interest|
represents the total number of interests, and |{interest: t € interest}| the number of inter-
ests that include word 7. The higher the TF-IDF value of the term, the more important it
is to explain the corresponding category.

Semi-supervised Topic Model. We next describe the semi-supervised topic model-
ing [10] technique that we use to guide the modeling process and extract the topics of
interest to older adults. LDA 1is a probabilistic model that is often used in the natural
language processing field, and is based on the idea that words appear in documents based
on latent topics and not independently. Words that belong to the same topic may appear
more frequently in the same document. LDA thus generates topic-wise appearance prob-
ability of words and document-wise probability of topics based on a given number of
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topics. As LDA is an unsupervised generative model and we cannot intervene the topic
generation process, it may sometimes generate topics that could not be perceived as
meaningful nor interesting by humans. Figure 4 shows the process of generating the
relationship between topics and words.

For each document d in document set D:
For each word w in document d:
For each topic z:

P(w|z) = count(across all document w that belongs to top-
ic z

P(z|d) = count(in d all words that belongs to topic z)

tokes in z = total count of words in z

P(z|w,d) = P(w|z)*P(z|d) / tokens in z

Fig. 4. Generating topic-word relationships.

In this study, we focus on topics related to the interests of older adults, and use a
semi-supervised topic model [10] that guides the generation process of the relationship
between topics and words. We establish the seed topics and the seed words belonging
to the topics in advance. When generating the probability P(wlz) of occurrence of word
w in topic z, a higher weight W is given to the seed word to guide the process so that
it likely appears in the seed topic. The frequency of the occurrence of the seed word of
the seed topic is as follows:

P(wlz) = WsxP(wlz) 3)
The probability of assigning word w to topic z for document d is as follows:

P(zlw. d) = WP (w|2)*P(z|d) o P(wl2) @

total countof wordsinz

When deciding the topic of the seed word, the probability of it belonging to the seed
topic is more likely the largest.

Extracting Topics by Also Combining Text and Image Information. Again, the rep-
resentative words in each category are based on TF-IDF values, and we use them as seed
words to guide the generation of topics. We also combine the information extracted from
images and text. We then use a semi-supervised topic model to extract interest topics
more accurately from the SNS posts by older adults.

3.4 Recommendation of Tourist Spots

Based on the topic distribution of common interest topics of older adults, the topic
distribution of relevant tourist spots doc_topic_distribution is predicted based on the
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appearance frequency of each word in the documents about tourist spots. The more
interest topics contained in tourist-spot documents, the higher the degree of interest by
older adults. This is reflected in the higher recommendation score that is calculated based
on the following equation:

Score = Max[doc_topic_distribution] ®)]

4 Experiments

In order to find topics of interest to older adults, we collected 4,770 Twitter accounts
of Japanese older adults by using a crowdsourcing service called Lancers [11], and
collected tweets using the Twitter API. We ignored users with 100 or less tweets, and
from the remaining 4,156 accounts, we treat all tweets from a user as a document and
apply the topic model.

4.1 Comprehensiveness of Generated Interest Topics

In order to validate the effectiveness of the proposed method, we first evaluate the
proposed method by conducting a survey with 30 older adults about their recent and
general interests. The survey questions asked them to choose multiple topics of their
interest. Table 1 shows the ranking of interest topics based on the survey.

The ranking result also shows that the proposed method generated more interest
topics in the ranking list than the straightforward method based on conventional LDA.
We can calculate the recall of the proposed method and the conventional LDA-based
method by manually finding the interest topics that matches the algorithmically generated
topics:

|{generatedtopics} N {interesttopics}|

Il = 6
reca |{interestedtopics}| ”

Based on the results in Table 1, the recall of the proposed method is 0.71, and
the recall of the conventional LDA-based method is 0.38. The conventional LDA-based
method also generated many topics that are irrelevant to the interest topics. The proposed
method is superior in generating topics that are related to the interests of the older adults.

4.2 Identifying the Characteristics of Tourist Spots

Capturing the characteristics of tourist spots is critical for recommending tourist spots
successfully. This section discusses if the proposed method can capture the characteris-
tics of tourist spots effectively based on the score and topics they generate for well-known
tourist spots.

We first collect hash-tagged tweets and Wikipedia pages about well-known tourist
spots in Japan, including “Tokyo Dome,” “Mt. Takao,” “Tsukiji Market,” and “Meiji
Jingu.” We then treat them as documents about each tourist spot, and calculate the
scores according to the method described in Sect. 3.4. Tables 2 and 3 show the results
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Table 1. Ranking of topics that are of interest to the 30 older adults.

Interest topics

Proposed method

LDA

Sports (73.3%)

O

Watching movies (60.0%)

O

Reading (46.7%)

Music/Musical Instruments (43.3%)

Travel (40.0%)

Walk (40.0%)

Pets (20.0%)

Muscle training (20.0%)

o|/0ojOo|O0O|O O |O|O

Do-it-yourself (20.0%)

Food Gourmet (16.7%) O

Hot Spring Tour (16.7%)

Fishing (13.3%)

Horticulture (13.3%) O

Manga/Anime/Game (6.7%)

o

Café (6.7%)

Visiting shrines (3.3%)

Idol (3.3%)

Painting (3.3%)

Haiku (3.3%)

o |0 |0 |O

Swimming (3.3%)

Camp (3.3%)

Table 2. Score and topics generated by the proposed method.

Tourist spots Score | Topics

Tokyo Dome 0.81 # 45: Players, Matches, News, Winners, Cheers, Teams, Hiroshima,
Directors, Expectations, Carp

Mt. Takao 0.46 | #40: Photos, Bicycles, Trains, Places, Trucks, Motorcycle, Bus,
Airplane, Shooting, Mt. Fuji

Tsukiji Market | 0.24 | # 38: Donburi, Cup, Bottle, Chair, Meal, Lunch, Sales, Ramen,
Spoon, Waiting

Meiji Jingu 0.22 | # 1: Place, Shrine, Japan, Fortune-telling, History, Onmyoji, teacher,
worship, era, Showa
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Table 3. Score and topics generated by the conventional LDA-based method

Tourist spots Score | Topics

Tokyo Dome 0.59 | # 17: News, Sankei News, Players, Mainichi Shimbun, Hiroshima,
Curve, Giant, Director, Match, Jiji

Mt. Takao 0.24 # 40: Train, Tokyo, Shooting, Mt. Fuji, Park, Home, Cultivation,
Photograph, Camera, Nearby

Tsukiji Market | 0.18 | # 38: Representative, Opposition, Komei Party, Osaka, Restoration,
Candidate, Communist Party, Citizen, Question, Participation

Meiji Jingu 0.23 | #20: End, Tokyo, Walking, Support,, Hour-minute, use, app,
schedule, long time no see, Yokohama

for the proposed method and the conventional LDA-based method. The results suggest
that the conventional LDA-based method can be problematic in that their topics are
mixed and include apparently unrelated ones. Comparing the both results, one can argue
that combining image and text information and guiding the topic modeling process can
help extract better interest topics, thereby capturing the characteristics of different tourist
spots effectively and enabling successful recommendations of tourist spots.

5 Conclusion and Future Work

Acknowledging the importance of the problems related to the loneliness and isolation
of older adults, we have proposed a method to model the interests of older adults and
recommend them relevant tourist spots effectively. We hope this method could play some
role remedying the problems. The proposed method exploits the SNS contents posted
by older adults and combine text and image information to augment the information
for modeling. Furthermore, we proposed to use a semi-supervised topic model so that
relevant topics can be generated. Compared to the conventional LDA-based method,
the proposed method can predict interest topics and characteristics of tourist spots more
effectively.

Our future work includes improvement of the accuracy of prediction and recommen-
dation by extracting more information from images. Developing real-time mechanisms
will enable just-in-time recommendation of tourist spots based on a large-scale data set.

Acknowledgements. This work was supported by JSPS KAKENHI Grant Number JP17KT0154.
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Abstract. Based on the theory of consumption sociology, this article analyzes
from the perspective of public taste and cultural consumption, the symbolization,
product design process, and life cycle of ceramic crafts, and then inherently dis-
cusses the ceramic artistic inheritance and innovation of Changsha kiln under the
market economy. The author believes that the life cycle of a product is closely
related to consumers’ hobbies, temperaments, and values, which are affected by
their own economic conditions and social status. Therefore, studying consumers’
lifestyles is of great value to product innovation and marketing.

Keywords: Cultural consumption - Public taste - Commodity symbolization -
Product design - Changsha kiln

1 Introduction

The ceramic skills of Changsha kiln originated from the Tang Dynasty, inherited and
innovated continuously in the long history of dynasties [1]. In 2009, it was included in
the Hunan Provincial Intangible Cultural Heritage List; in 2011, it became one of the
third batch of national intangible cultural heritage protection projects [2]. Before the
reform and opening up, the production of Tongguan ceramics was mainly to meet the
needs of daily life, and most of its product forms were cylinders, altars, and bowls. In
the 1990s, Changsha kilns began to revive. Art creation workshops and pottery studios
were established one after another, and artistic aesthetics became the dominant element
of creative consideration. Tongguan’s life ceramics not only have practical significance
but also reflect cultural differences and the aesthetic concepts of potters.

In the past two years, the author has conducted field surveys in the Tongguan area
of Changsha to study the inheritance, protection and development of Tongguan ceramic
skills. This article starts from the perspective of public taste and cultural consumption
and discusses how traditional ceramic craftsmanship can be inherited and developed
under the market economy.
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2 Public Taste and Consumption Habits

The term “public taste” is inspired by the French sociologist Bourdieu’s research in
Distinction. This book believes that society divides different classes through cultural
tastes [3]. Different classes use different lifestyles and symbols to show the field of
mutual competition. In the field of production and taste, different classes use different
strategies to maintain or change their positions and constantly compete. Behind this
reflects the divisions and differences in society, and the various cultural consumption
represented by cultural tastes reproduce these divisions and differences.

In fact, all consumption habits that imply public tastes are the internal manifestations
of an individual’s social status, class/class conditions, and life experience. Consumption
habits reflect the individual’s life trajectory and life experience. And the individual’s
life experience is always closely connected with the natural environment, social history,
cultural psychology and so on. Even though there are great differences in individual
consumption habits, by analyzing the consumption habits of different individuals, we
can still see the traces of social structural factors. Therefore, consumption habits are the
result of personal socialization. Once it is formed, they will become a relatively indepen-
dent factor influencing consumption choices. As Simmel’s study of fashion psychology
argues, the top of the public’s taste is what the fashion hero represents, and between the
social instinct and the individual impulse, the fashion hero represents a true primitive
balance of power [4]. It can be seen that the formation of public taste is actually a product
of socialization.

The public taste of culture is an example of this. As Bourdieu mentioned: “Cultural
needs are the product of education” [3]. Public taste is firstly related to the education
level of social groups. Only when people have a certain level of education can they be
able to appreciate and consume artworks. And this process of socialization is obviously
closely related to the family’s social origin. These needs and abilities are, to some extent,
areflection of the social hierarchy and class.

3 Cultural Consciousness and Material Cultural Consumption

Groups of different levels or strata in society will always have a continuous historical
process of understanding their own culture. Their cognition of the culture largely affects
their position in society. Just as Fei Xiaotong said, with “cultural awareness”, people in
it can autonomously master the ability of cultural transformation and have the position
of independent choice of culture in adapting to the new environment and the new era [5].
However, it is also an arduous and long process from self-awareness, self-reflection to
self-innovation, and the identity of the subject also changes in this process, from single
to complex gradually. Take Changsha Kiln as an example. After the establishment of
Tongguan Ceramics Company, it was divided into eight factory areas, each of which
factory area had different products during production. The first and second factories
mostly produce export stoneware and some tea utensils, the third and fourth factories
produce daily water tanks, the sixth factory mainly produces glazed tiles, and the eighth
factory mainly produces fine art ceramics. The ceramic workers are assigned to different
positions to make ceramics, and they are paid according to their work, and the subject
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identity is single. In the 1990s, when the ceramic company ceased production and closed
down, workers were forced to be laid off. Some began to make individual creations.
They made antique pottery by themselves and took orders for sales. However, they were
suppressed by the local government and faced the danger of fines and penalties. Under
this pressure, the potters can only find another way out and rely on their own skills
to support their families. Most of them go to Guangzhou, Shenzhen and other places
to work in foreign ceramic companies and become migrant workers. At this stage, the
ceramic workers understand the consumer needs of foreign markets and integrate foreign
cultures into their original ceramic skills, gradually forming a new creative style, and
also mastering some new production techniques. At the beginning of the 21st century, the
cultural heritage phenomenon spread globally. Since the Chinese government became
a signatory of the Convention for the Protection of the World Cultural and Natural
Heritage, it has begun to do a lot of work for the protection of the folk cultural and artistic
heritage of various ethnic groups in China. At the same time, the cultural administration
department has shifted from focusing only on the culture of the upper echelon of the elite
to focusing on the culture of the grassroots. The copper officials set up a leading group for
the protective development of “intangible heritage” ceramic firing techniques, and set up
special funds to support the development of the local ceramic industry. In this situation,
ceramic craftsmen scattered around returned to their hometown, trying to rebuild and
revive the local ceramic industry [6]. These potters have been transformed from migrant
workers to craftsmen, “shou” artists who guard and pass on their skills. Their identities
are complex. They have started corresponding action strategies in different contexts of
policy, art and market.

In the context of cultural revival and rural revitalization, winning the title of non-
genetic inheritor with a unique ceramic technique symbol is not only a personal honor but
also provides an effective strategy for the development of local economy and culture.
For example, when the non-genetic inheritor Liu Zhiguang made antique pottery, he
used the theme of “Maritime Silk Road” and wrote poems on replica pottery, giving
the poems unique interpretations, in line with the current “Belt and Road” development
mainstream, and realized ceramics. The symbolic function makes consumption gain
cultural meaning [7]. (As shown in Fig. 1)

The consumption of ceramics belongs to the category of material consumption cul-
ture. In the process of consumption, it is the symbolic attribute of consumption crafts.
The ceramics produced by Changsha kilns not only exist as physical entities but also
become part of the ceramic culture world as a symbol carrier governed by artistic creation
rules and expressing meaning. This kind of material and culture are intertwined, which
means that Changsha kilns are not only produced according to the laws of nature but also
shaped according to the logic of culture. In the 1970s and 1980s, the production goal of
Tongguan Ceramic Factory was to meet the needs of daily life. With the changes and
development of daily life, cultural pursuits and artistic aesthetics have become increas-
ingly diversified and refined, and the symbolization process of ceramics has become
increasingly rich and complex. In the context of art, Tongguan Ceramics has gradually
departed from the horizon of life. Craftsmen construct their own identities through art
exhibitions, art auctions and other activities, interact closely with artists and investors,
and express their artistic language through communication. For example, the potter
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Fig. 1. Imitation Changsha Kiln Holding Pot made by Liu Zhiguang

Zeng Deguo used the traditional green glaze of Tongguan and the symbolic characteris-
tics of the classic pot-holding device to integrate the Anhua moraine rock when making
teapots, so that it satisfies functions and has aesthetic attributes. (As shown in Fig. 2) Liu
Zhaoming, a ceramic artist sent by the academy, applied the principles of modern design
into ceramic design, conveying strong artistic symbols in the visual, and exploring the
“beauty of kiln change, texture and incompleteness” in ceramics. (As shown in Fig. 3)
The potter Zhou Shihong integrated the symbolic features of Changsha kilns into antique
and innovation. In the field of antiques, celadon and other symbol elements were used to
completely replicate; and in the field of innovation, Mr. Zhou used the Chinese zodiac
paper-cut patterns and Changsha symbolic elements such as grass, wood, fish and insects
on the kiln pottery bowls of modern pottery works, using hand-kneaded and plated clay
sticks to achieve natural effects. (As shown in Fig. 4)This artistic language is not only
the materialized expression of ceramics but also the creator’s mood and emotional com-
munication across time and space. (As shown in Fig. 5). Through these works, we can
see how creators poured their thoughts, intentions, and hopes into materials. Ceramics
are integrated into the realm of meaning, become signs and symbols of meaning, and
become carriers and tools of culture in the form of symbols. They are also a record of
the inheritance and innovation process of intangible cultural heritage.

In the current market context, the development of the market economy has trans-
formed Tongguan ceramics from the category of folk culture into important cultural
resources. When the ceramic firing techniques of Changsha kilns became intangible
cultural heritage, the cultural value of ceramics has greatly increased. Craftsmen from
market awareness through the new market consumption chain and product production,
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Fig. 2. Moraine rock tea set made by Zeng Deguo

Fig. 3. “New” Changsha Kiln works made by Liu Zhaoming

thereby constructing the identity of the production subject. In the local area, some arti-
sans combine cultural and creative design with intangible heritage protection to form
exclusive brands and have close contact with the market and consumers to realize the
conversion of commodity symbols.

The potter Peng Wangqiu runs the “Fuxing Kiln” brand, whose name is derived from
the one-stop kiln of Tongguan in the Qing Dynasty. On the display racks in the store, we
witnessed Mr. Peng’s design: From a big tank that satisfies daily life to a “cylinder” cup
for tea art culture, the craftsman has not only changed the size of ceramics in material
form during the process of innovation., but also has given unique connotation of Huxiang
tea set in the cultural world. (As shown in Fig. 6) “Huxiang is the land of barbarians,
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Fig. 5. Ceramic craftsmen in the creation

especially Meishan Chi. It has become a popular language in Hunan. Since the rise of
Changsha kilns in the Tang Dynasty, the creative ideas of sticking to the use of tools have
continued. For thousands of years, the big cylinder has been once one of the indispensable
large items in the homes of the people in the Dongting Lake area. With the improvement
of people’s living standards, they have talked about their vision. But it is a testimony
to the glory of the Changsha kiln. Complex, after making tea, the tea soup is hot and
hot. The design idea of stabilizing the wall thickness of the large cylinder vessel is the
design idea. The vessel does not lack its strength due to the size, as much as the person
does not lose its strength due to age. The characteristics of loyalty, honesty and calmness
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can reproduce the feelings of Hunan people while drinking”. In Peng Wanggqiu’s view,
“the transfer of the meaning of copper official ceramics is to transfer from the cultural
world”. Tongguan Town is connected to the Shizhu culture of the Tang Dynasty and opens
the modern cultural and creative market. The transformation from clay raw materials
to consumer handicrafts is not only a process of material transformation but also a
process of ceramics entering its social and cultural life track. The commercialization
and marketization of ceramics reveal the social relationships behind the crafts, while
the symbolization reveals the cultural significance of the crafts. From clay raw materials
without cultural life to ceramic handicrafts endowed with cultural life, Changsha kilns
are undergoing transformation in the context of modern commodity economy.

Fig. 6. “Cylinder Cup”set from “Fuxing Kiln” tea set products

In Tongguan, Fuyao is also a distinctive tea shop. The founder Wu Qi put forward
the brand concept of “Life Aesthetics”. Liu Yuedi of the Institute of Philosophy of the
Chinese Academy of Social Sciences mentioned in the article that [8] this aesthetic con-
cept was born in accordance with the new historical context [9]. With the upgrading of
consumption, nowadays more and more attention have been attached to aesthetics. Aes-
thetics in life has become a manifestation of economic power, allowing people to obtain
the enjoyment and pleasure of “beauty”. When Wu Qi made teaware, he fully examined
and considered the meaning, goal, value, cognition, concept and habits of consumers,
and designed a crack cup with strong artistic sense and beautiful appearance. The Hunan
culture is linked, and products such as the teapots of the Xiaoxiang Eight Views series
are launched (Fig. 7), giving the “new” Changsha kiln ceramics cultural significance.
This makes the ceramics that were used as ordinary daily necessities transformed into
handicrafts representing a certain kind of public taste, from the general typology and the
objective meaning suitable for common people to the subjective meaning suitable for a
certain group of people and special groups. As a result, the consumption of ceramics has
shifted to individualization, becoming a real “use for oneself”” and “fitting with oneself”
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handicrafts for consumers, and gradually give the individual emotional and subjective
meaning of ceramic handicrafts during the consumption process.

Fig. 7. “Lotus pond moonlight” set from “FuKiln”tea set products

In the fiercely competitive world of pottery and crafts, Tongguan craftsmen have
rendered the crafts unique meaning and cultural characteristics, attracting the attention
and attention of consumers [10]. Through the participation of consumers, the ceramics
that give individual emotional meanings are symbolized, and together with the technical-
ization and commercialization of ceramics, they constitute three different but mutually
influential aspects of ceramic production. Pottery craftsmanship solves how to convert
soil into handicrafts most economically, ceramic sales solves how to use handicrafts as
a medium of the transaction to obtain ideal profits, and the symbolization of ceramics
solves how to give the symbolic meaning of handicrafts to win consumers Favor.

After these ceramics are produced and put on the market, their physical life will be
consumed, damaged, and ultimately out of use. It is generally seen that the social life of
ceramic crafts is often shorter than its physical life. This is because ceramic handicrafts
are symbols of cultural significance, and with the changes of social environment, their
symbolic meaning will continue to change. This involves a product life cycle issue [11].
In the process of product design, traditional crafts are used as symbols of Changsha
kilns and are used by creators, which also endow culture with certain energy [12]. These
representative local folk crafts can present the local knowledge of Tongguan and increase
the cultural confidence of the locals.

4 Product Design, Process and Life Cycle

As a commodity, ceramic handicrafts have a limited consumption cycle, that is, they
have a life cycle just like people. Compared with the small-scale pre-industrial society,
in modern society, the type of life biographies of commodities is more dependent on
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social competition and cultural taste [13]. Generally speaking, the product life cycle is
divided into the natural life cycle and market life cycle. The former refers to the physical
life and use function of the product, and the latter refers to the market acceptance and
time limit of the product. The vast majority of products cannot always be accepted by the
market. There are two main reasons: First, new products with better performance, cheaper
prices or more in line with social trends will continue to appear; second, consumer tastes
and requirements will continue to change. The competitiveness of the market and the
socio-cultural nature of the period and scope of product acceptance determine that the
product’s market life cycle is limited [14]. In addition, the factors that affect the product’s
market life cycle often include changes in economic conditions, changes in lifestyles,
and changes in values. In modern market conditions, consumers can determine the fate
of products. From the perspective of consumer choice, the market life cycle of a product
can be further divided into an objective life cycle and a subjective life cycle. The end of
the objective life cycle of life ceramics means that the whole society no longer accepts
it, so its market life cycle also ends. Just like at the beginning, due to the limitation of
technical level and the tendency of public taste, the first consideration of the products
of Tongguan Ceramic Factory is function and durability. The subjective life cycle of
craft ceramics shows the process of consumers from choosing to giving up. The end
of its subjective life cycle means that consumers are no longer satisfied and unwilling
to use or preserve the attitude, and proclaim the end of their life subjectively. This is a
process in which consumers gradually lose interest, which is often closely related to the
temperament tendency of their public tastes.

Therefore, there are three specific issues to consider in the design and sales of Chang-
sha kiln ceramic crafts: First, the acceptance speed of crafts. That is, how long does it
take for Changsha kilns to be accepted by the market? Second, the acceptance period for
crafts. In other words, how long will it last for consumers of crafts to go from appreci-
ation, taste to boredom? Third, the acceptance range of crafts. Which consumer groups
will be interested in them? Whether in terms of product acceptance speed, product accep-
tance period or product acceptance range, the subjective life cycle of a product is closely
related to consumers’ hobbies, temperaments, and values. These subjective factors of
consumers are affected by factors such as their economic conditions and social status.
As mentioned in the article “Consumer Culture and Fashion Consumption-From Jean
Baudrillard’s “Consumer Society”, fashion consumption is a symbolic system with the
nature of “social coding” through which people belong In all social classes, people can
use symbols to identify the status of others or themselves in society [15]. Therefore,
studying the subjective life cycle of a product is essentially studying consumers and
their choices of actions. The cultural consumption that consumers choose is essential to
choose a certain lifestyle and style of life.

In the process of product design, the symbolic value of Changsha kiln ceramics still
exists in the differences between different ceramic crafts [16]. These differences are
reflected in various production styles, reflecting the characteristics of local folk crafts.
Such as colorful underglaze, high-temperature copper red, blanking, kneading, print-
ing, applique decoration, scratching decoration, etc., And different styles have their
own inheritors. These inheritors inherit cultural knowledge and enrich ceramic conno-
tations through traditional crafts. As the unique characteristic glaze of the craftsman Hu
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Fig. 8. “Lotus pot” made by Hu Wugiang

Wugiang, chicken blood red has become a symbol of Changsha kiln in ceramic shape;
(As shown in Fig. 8) Due to the market demand for large copper pottery ceramics, it is
necessary to use the pinching process to shape the utensils. Xie Fuxiang became a master
of copper officials with his superb pinching skills; craftsman Yong Jiangang used the
method of embossing to make irregular-shaped ceramics. This traditional craft is rare
in copper officials. Only craftsmanship can solve the problem. As a result, the utensils

Fig. 9. “Family style” made by Liu Kunting
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have more folk characteristics. As the inheritor of the national representative intangible
cultural heritage, Liu Kuntin, whose works mostly reflect the culture of childishness
and copper official fishing nets, so he chooses to create in the production process to
realize the inheritance of the family. (As shown in Fig. 9) These differences constitute
the uniqueness and difference of each craftsman’s ceramics, which makes it possible
to distinguish similar works [17]. Field survey data show that the production volume
of handmade pottery is limited, and everyone’s style is different, that is, “the work
speaks, the market speaks”. Therefore, the production of handicrafts is not so much the
production of material products as it is the production of styles and symbols [18].

5 Conclusion

Consumers always try to create their own subjective culture and try to express their
personality, interests and tastes through various consumption styles. After the public
tastes of different classes are formed, their consumption habits reflect the operational
logic of cultural consumption.

In the period of “ascetic society”, the state suppressed consumption and advocated
thrifty pride [19]. The products of ceramic factories were mainly practical and durable,
and could be very popular; now in the period of transition to “consumer society”, cul-
ture and art such as “The swallows under the eaves of Wang dao and Xie an have now
flown into the homes of ordinary people”. Pottery craftsmen have to face a large and
critical-sighted consumer group, whose subjectivity and cultural choices imply public
tastes of class attributes. The construction of an ecosystem has become an important
path at this time in the attitude and implementation of the inheritance and innovation
of Changsha kilns. The construction of the path system for the inheritance and innova-
tive development of Changsha kilns should be based on the excavation and integration
of various element resources, and build an innovative development body system with
“shou” artists as the core and the joint participation of enterprise, government, academic
media. Guided by market demand and cultural needs, supported by creative design and
innovative technology, and focused on innovation and expansion of the industrial chain,
the ultimate realization of the coordination and unity of economic, social, ecological and
cultural benefits. In this ecosystem, by creating local characteristic brands, integrating
“intangible cultural heritage” culture into it, telling stories that belong to the Tongguan;
integrating consumer elements, activating local industry vitality, and finally realizing
cultural significance in consumption; Inheriting ceramic skills and assisting rapid devel-
opment, craftsmen use traditional crafts to inherit ceramic skills, closely contact con-
sumers, designers, producers and sellers, coordinate and unify, explore the cultural value
of “intangible heritage”, and realize the foundation of consumer society Cultural self-
examination and cultural consciousness condense the “intangible heritage” inheritance
of Changsha kiln culture and extend new branches of cultural industry development.

Acknowledgment. This work was supported by the Scientific Research Project of Hunan
Provincial Department of Education. (No. 19A309).



Research on the Inheritance and Innovation Path of Intangible 67

References

1. Changsha Kiln Research Group. Changsha Kiln. Beijing: Forbidden City Press (1996)

2. Lingyao, Li: Research on the Tourism Utilization of Changsha Tongguan Kiln Ruins from
the Perspective of Living Protection. Xiangtan University, Xiangtan (2019)

3. (French) Pierre Bourdieu. Distinction (2013)

4. (Germany) Simmel, G.: The Sociology of Georg Simmel. The Free Press, Free Press House
(1964)

5. Xiaotong, Fei: On Anthropology and Cultural Consciousness. Huaxia Publishing House,
Beijing (2004)

6. Chen, P.: Analysis of the ceramic industry business model of cultural and creative industries.
Taipei: National Taiwan University, (2006)

7. Haitao, Qi: Analysis of intangible cultural heritage visual elements innovative derivative
design under semiotics. Packag. Eng. 41(20), 195-199 (2020)

8. Yuedi, Liu: The aestheticization of daily life and the daily life of aesthetics——on how “life
aesthetics” is possible. Philos. Stud. 01, 107-111 (2005)

9. Yuedi, Liu: The rise of “Life Aesthetics” and the dusk of Kant’s aesthetics. Literary
Controversy 05, 12-20 (2010)

10. Crafting values: economies, ethics and aesthetics of artistic valuation. J. Cult. Econ. 13(6),
663-671 (2020)

11. Li, W.: Research on Innovative Design of Ceramic Products for Daily Use (2019)

12. Duan, J.: Daily ceramic design based on the concept of cultural creation. Front. Art Res. 1(2)
(2019)

13. Appadurai, A., ed.: The Social Life of Things, Cambridge University Press (1986)

14. Ning, W.: Consumer Sociology (Second Edition). China Publishing House, Beijing (2004)

15. Linlin, Li: Consumer culture and fashion consumption from jean Baudrillard’s “consumer
society”. Decoration 09, 16-17 (2008)

16. Li, W-T., Ho, M-C., Yang, C.: A design thinking-based study of the prospect of the sustainable
development of traditional handicrafts. Sustainability, 11(18) (2019)

17. Tao, T., Zou, X.: Differentiation Research of Daily Ceramic Products (2018)

18. Peng, F.: The transmission of symbolic meaning in modern ceramic product design. In: Pro-
ceedings of the 2017 2nd International Conference on Financial Innovation and Economic
Development (ICFIED 2017), (2017)

19. Ning, W.: From an Ascetic Society to a Consumer Society: China’s Urban Consumption

System, Labor Incentives and the Transformation of Main Structure. Social Sciences Archives
Press, Beijing (2009)



)

Check for
updates

Behavioral Mapping: A Patch of the User
Research Method in the Cruise Tourists
Preference Research

Jiangyan Lu'® | Xijaolei Guo?, Lu Ding?, Zhenyu (Cheryl) Qian?,
and Yingjie (Victor) Chen?

1 School of Art and Design, Wuhan University of Technology, Wuhan, Hubei, China
lujiangyan@whut.edu.cn
2 Department of Computer Graphics Technology, Purdue University, West Lafayette, IN, USA
{guo579,ding241,victorchen}@purdue.edu
3 Department of Art and Design, Purdue University, West Lafayette, IN, USA
gianz@purdue.edu

Abstract. In recent years, cruise travel has become an important branch of
tourism. However, the existing cruise function system is designed based on the
Western lifestyle and is not entirely suitable for Chinese tourists. Therefore, it is
necessary to carry out user research on the usage preferences of Chinese tourists.
Considering the specicularity and complexity of cruise space, this study adopts
a novel user research method: Behavior Mapping (BM) method, which can be
used to understand the unique behavior path of Chinese tourists and analyze their
demands. In addition, the BM method was also used combined with the observa-
tion method and in-depth interview method in this study. The results show that
BM is a good supplement to other research methods and can make the research
results more comprehensive and accurate.

Keywords: User study method - Behavioral mapping - User experience design -
Cruise ship deign

1 Introduction

The relationship between space design and human behavior has been an evident and
critical issue in design proceeding (Zifferblatt 1972). Thus, an exploration of the routing,
habits, and human perception corresponding with the physical environment is apt to gain
attention in research. Especially for spaces with comprehensive usages, there is a stronger
requisition to understanding user behavior and perceptions, which have not been filled
by existing user study methods.

Behavioral Mapping (BM) is a systematic way to observe behavior without attracting
the attention of the target object (Hanington and Martin 2012). Compared with traditional
observation methods, BM’s unique feature presents geographical occupation and space
usability, which makes the environmental characteristics corresponding to observable
behaviors. BM method based on the behavior setting concept (Cosco et al. 2010), which
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is understood as a natural ecological setting that actions occur in a certain pattern and
repeat at a stable frequency, which is related to the environment in which they appear
(Scott 2005).

BM method has been adopted in various research domains, such as environmental
science, landscape planning, and architecture design. Bayramzadeh et al. (2018) has
used BM to explore the influence of operating room layout on a group of nurses’ work-
ing patterns and behavior routes. In the context of generating intervention measures or
improvement plans for the space environment, Ngesan and Zubir (2015) planned urban
park space by exploring and understanding user activity patterns with behavioral maps.
Medical rehabilitation space was improved by studying the patient behaviors (Bern-
hardt and Denehy 2015). Railway station facilities were redesigned by understanding
passengers Behavior (Zubair et al. 2019).

Every coin has two sides. The BM method collects and integrates the data subject
ID, positions, and routes with timestamps for design analysis. However, it has shortcom-
ings in obtaining the attitudes, viewpoints of the users, and meaning of their behavior
(Sommer and Sommer 2002). There also exist arguments about the reliability of data
collected by Behavioral Map and the accuracy of data interpretation. To amend these
shortcomings, the Behavioral Mapping method usually needs to be used with other user
research methods to gain more comprehensive and in-depth insights into user behavior
and improve the accuracy of research results. The BM method has not formed a system-
atic combination with other user research methods at its infancy stage. In this study, the
BM method is conducted to explore the Behavior of Chinese tourists in a cruise space.
The authors also explain the detailed process of using BM in user studies and how it
complements the other two user research methods to provide insights for researchers.

2 Behavioral Mapping Method

Currently, there are two BM methods used to explore the relationship between people
and the environment: person-centered map and place-centered map, which was proposed
by Sommer in 2002. The place-centered map focuses on how people use a space (Zadeh
et al. 2014) and how the space and facilities affect people’s behavior (Choi and Bosch
2013; Healy et al. 2015). To be specific, the place-centered map presents a graphical
representation of the space and divides the space into different areas. As a static observa-
tion method, place-centered maps are able to record the behavior and location of people
in each area. Therefore, the place-centered map is more suitable for the study of the use
of specific physical spaces.

In contrast, the person-centered map has a dynamic observation scenario, which
able to record behavior, location, and time by tracing the target user. Typically, a person-
centered map contains multiple locations, and the activity route of the target user needs
to be presented in the form of passenger mapping (Sommer and Sommer 2002). Besides,
a more sophisticated map can also reveal how often spaces are used, when used, what
types of people, and how long they stay at each location. Therefore, the person-centered
map is suitable for studying the behavior patterns of individuals or groups, exploring the
social activities of target groups, spatial adjacency, and layout on a larger spatial scale,
which are not available in traditional observation methods.
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For example, a Behavioral map has used to explore patients’ behavior in the medical
environment and gain in-depth insights into factors affecting patients’ daily activities
and social interactions, which has been proven to be reliable and effective (Berney et al.
2015; Hokstad et al. 2015; Lay et al. 2015). The advantage of person-centered map is
that the patient’s daily activity level, reallocation, and social interaction can be recorded
every once in a while (Kramer et al. 2013). The recorded data can be used to explore
the impact of spatial planning and environmental design on patient behavior and then to
evaluate the architectural and environmental design (Joseph and Hamilton, 2008)

3 Study Design

In this study, we adopted the BM method to collect data from several cruise trips, analyzed
the activity routes, spatial usage preferences, and needs of Chinese tourists. In addition,
two traditional user research methods are employed: participant observation method and
in-depth interview method.

3.1 Study Procedure

We focus on conducting the BM method in the user study and understanding how
it complements the other two user research methods. There are three phases in the
implementation of the BM methods:

Map Generation Phase: researchers got familiar with the floor plans of the Costa
Venezia cruise ship, sketch out the maps, and labels the characteristics of the public
spaces in a cruise ship. At this stage, researchers created a set of maps for conducting
the study

BM Execution Phase: after the subject recruitment, the maps were distributed to par-
ticipants to record their activity path on the map every day. Besides, participants were
asked to rate their satisfaction increasingly, on a scale of 0 to 5, according to the space
experience.

Data Analysis Phase: the maps of each participant was collected and re-examined to
ensure data quality. Then researchers used computer software to redraw the routes of all
participants based on the original plans. The map data of several consecutive days were
overlayed to analyze and identify the participants’ use frequency of each public space
and their daily patterns in the cruise ship.

3.2 Study Setting

Because of the characteristics of cruise travel, participants were recruited in groups.
The researchers surveyed seven groups of participants, and most of them were family
groups. The tests lasted five days, participants were given a map per day when they
got on the cruise ship, and the maps were taken back when they got off the cruise
ship. Besides, during the five days, the researchers observed the flow of passengers in
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each functional space during a specific period of time. According to the result from the
observational method, researchers drew a line chart of the passenger flow in each of
the six functional spaces at different periods of times of each day, as well as the total
passenger flow in each observed space over five days. On the last day of the test, the
researchers conducted in-depth interviews with the participants after they handed in their
maps. The interview questions included understanding the daily activities and routes,
used to verify the accuracy of the results from BM method. And questions like whether
the behavior map is intuitive and easy to use, were used to evaluate the usability of the
BM method. The public spaces have investigated on the cruise include:

The Dining Space. Chinese restaurant, Western restaurant, other exceptional restau-
rants, cafeteria, coffee shops, stores, bars, etc.

The Entertainment Space. Dance halls, theaters, karaoke, electronic game room, etc.
The Leisure Space. Shopping, SPA, child care centers, lounge, museums, galleries, etc.
The Office Space. Conference center, library, etc.

The Sports Space. Swimming pool, fitness center, multi-functional sports hall, rock
climbing, surfing, parent-child activities, etc.

In order to facilitate the follow-up investigation and analysis, the public space of the
cruise ship is divided into three main types: catering space, entertainment space, and
sports space.

4 Behavioral Mapping

4.1 Map Generation

In order to successfully create a 3-dimensional map for the cruise, a site inventory study
stage for information gathering is required from the researchers. In this study, faculty
members with a design background were assembled onto the cruise. They have been
handed a single sheet of paper with a master plan of each floor of the cruise. Each
researcher was in charge of marking up the landmarks of each floor with a pen. By
the end of this stage, the author collected all the maps created by the faculties and
overlapped the information accumulated from the maps. The duplicated names, similar
expressions, missed landmarks identified on each map have been correctly merged and
renamed, respectively, utilizing the overlapping. The correct names and locations of those
landmarks have been represented on the final map. According to the record, the author
also categorized the names of the landmarks by their characteristics of the function.
Once the base map has been drafted for the BM method, researchers took into account
the ability of the average tourist to read and understand the map. Taking the Costa Venezia
as an example, the three-dimensional layered display form is adopted. Each floor’s deck
is arranged from bottom to top, and different colors are used to distinguish the bases
(Fig. 1). Besides, the cruise ship can be regarded as a complex high-rise building in
which the movement of tourists depends on the transport of elevators. The location of
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elevators is critical to make it easier for visitors to identify the location of themselves.
Therefore, the vertical space of the cruise ship is divided by three sets of elevators in BM.
This makes the geographical position of each functional space in the cruise more clear
and easy to understand. In addition, different types of spaces are represented by different
colors. For example, the red color represents the dining space, the yellow color represents
shopping space, and the green color represents leisure and entertainment space, etc. It
does not only make it easier for visitors to find where they want to go, but also helps
researchers to sort out the collected data later.

4.2 BM Execution and Data Collection

In execution phase, all participants were given printed maps and asked to record their
route on the cruise. Taking Costa Venezia as an example, participants need to tick the
landmarks they have experienced on each floor. Lines will be used to connect each tick
with the order of visiting. And the direction of the route will be determined by arrows on
the line. After 6 copies have been filled in a week, participants have also been required
to rate their satisfaction from low to high, on a scale of 0 to 5, according to the space
experience (Fig. 2). Also, the dates of use, and the types of visitors were recorded in
each BM.

There is another alternative way for recording, handwriting. Here are three samples
from the participants, and their handwritten content was translated as follows:

Participant 1: “Get on board — rescue drill on the fourth floor — go to the cabin
through the sixth floor — go out for dinner from the tenth floor — look at the deck from
the 11th floor — return to the cabin through the stairway”.

Participant 2: “®6/ F inner cabin — stair — 3/ F breakfast — inner cabin

®@Inner cabin — 4/F card — Staircase — 11 Downstairs sun deck — 3/F lunch —
Inner cabin ® Inside Cabin — Stairs to 15th floor — 11th floor — 10th floor Dinner —
Stairs to 2nd floor — Stairs to 6th floor — 10th floor Watch sunset ® Makeup Ballroom
— Art Gallery — Stair back to the cabin”

Participant 3: “Take the stairs from the 6th floor to the 3rd floor for breakfast and the
10th floor for deck play. At 8 o’clock, walk down the stairs to the 6th floor and get ready
to start. Get off the boat at 8:50 and go back to the entrance. At 5:00 PM, return to the
6th floor, take a rest and have dinner on the 10th floor.

Details of the route: It was too noisy to go back to the room at 8§ pm, so I went to
the customer service (because I didn’t sleep well for three nights), but failed to solve the
problem. I got three pairs of earplugs after two times of contact, so I gave zero points.
There was no pick up of the phone many times, which push me to the customer service
center. The answer is you go back to the room immediately someone arrived processing;
20 min still did not come, so had to look for customer service again, took three pairs of
earplugs (middle landline contact)”.
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Behavioral Map for the Cruise Tourist
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Fig. 2. Maps collected from three participants.

4.3 Data Processing and Analysis

In the data processing and analysis phase, the researchers used computer software to
create a landmark visit frequency map and redraw the routes of all participants based
on the original BM. As Fig. 3(a) shows, the researchers recorded the use frequency of
each functional space of participant B over four days and labeled the number on the blue
boxes of the landmarks. The intensity of the blue represents the use frequency. For each
type of space, the darker the color, the higher the use frequency, the lighter the color,
the lower the use frequency. The unused functional space of participant B is without any
marks.

In addition, the researchers have analyzed the participants’ path superposition on
BM. As shown in Fig. 3(b), a red circle with a number represents a stopping point and
its satisfaction level. Accordingly, participant B leaves the accommodation room every
morning (Location 1), then goes to the restaurant (Location 3), and then goes to the
space where the leisure activities are held (Location 2), and so on. However, he chose
to go to the fitness area instead of the leisure area one day. By superposing participant
B’s routes for four days, the repeated routes, hot spots, unexplored areas, and other
information were presented clearly, which helped the researchers understand participant
B’s user preferences. Furthermore, a comparison between participants could be applied
easily by overlapping the modified map of each other with a transparent background.
The more visit times of the landmark gain, the more welcome that spot should be. So
does the satisfaction score. The higher it goes, the more critical it is. The significance
of differences across different participants’ satisfaction score will be evaluated by T-test
statistic measurement to determine the differences of the satisfaction level.
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Behavioral Map for the Cruise Tourist Behavioral Map for the Cruise Tourist
: of the Costa Venice
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Fig. 3. (a) Left:The spatial usage frequency on the BM. (b) Right: The superposition of routes on
the BM.

5 Discussion: Behavioral Mapping as a Patch of the User Research
Method

5.1 Limitations of Behavioral Mapping Method

Although the BM method has many advantages, it has shortcomings in obtaining the
attitudes and viewpoints of a user, also the meaning of their Behavior (Sommer and
Sommer 2002). Besides, most BM is recorded from a third-party perspective, thus trained
observers are required. Also, there are more challenges in the study of users’ behavior
in complex spaces, such as an extended recording period, a large number of recorded
objects, and the distribution of recording locations. In such cases, the use of BM method
requires researchers to invest a lot of time and energy in recording.

There are also shortcomings in the reliability of data collected by BM and the accu-
racy of data interpretation. For example, the design of the observation period, time point,
and observation time directly affect the quality of the data collected. In terms of data
interpretation, the recorded data only describes the user’s behavior in a series of time
nodes and thus cannot be used to conclude that the behavior is persistent. However, in
data interpretation, it is easy to generate results based on this uncertain information, thus
affecting researchers’ judgment. For the above reasons, the BM method usually needs
to be cooperated with other user research methods to gain more comprehensive and
in-depth insights into user behavior and improve the accuracy of research results. For
example, the accuracy of the collected data can be enhanced by repeated experiments or
applied the Interobserver Agreement to investigate the consistency among independent
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observers around each recording site to verify the reliability of the recorded data (Doris
et al. 2009).

However, BM has not formed a systematic combination of methods with other user
research methods. The insufficient correlation between research methods may make it
difficult for researchers to obtain a data set that comprehensively describes the behavior
of the target objects. In addition, since the BM method is mostly used to explore behavior
patterns in large spaces, the efficiency of this method is essential for researchers, such
as saving time and workforce.

5.2 Triangulation with Other User Research Methods

Observational Method. Scientific observation is a purposeful, planned, systematic,
and repeatable method, which can obtain data directly without other intermediate parts.
It requires researchers to directly observe the object with their senses according to
specific research purposes. Therefore, researchers can get information close to the real
status of target objects by observing their natural status. Researchers also often with the
help of a variety of modern instruments and means, such as cameras, recorders to assist
the observation.

In this study, the observational method was used to obtain the passenger flow of
each functional space in a specific period of time. The researchers recorded the origi-
nal passenger flow data of six functional areas at different periods and used the Excel
spreadsheet tool to sort out the data. The researchers drew a line chart of the passenger
flow in each of the six functional spaces at different periods of times of each day, as well
as the total passenger flow in each pointed area over several consecutive days. Based on
this data, the hotspot graph of Chinese tourists’ activity preference was formed, which
shows the demand degree of Chinese tourists for various functional spaces of cruise
ships.

In-Depth Interview. An in-depth interview is a kind of unstructured, direct, and per-
sonal method, which is suitable for understanding complex and abstract problems. It
is mainly used to acquire a deeper understanding of issues for exploratory research.
The in-depth interview can exchange information freely, and observe participants’ reac-
tions instantly. However, the number of interviews is usually limited since the in-depth
interview method requires a lot of time.

In this research, the purpose of the in-depth interview was to investigate the user’s
recognition of the usage of the cruise ship’s overall functional space, identify specific
functional settings of each section, and have a deeper understanding of the preferences
of Chinese tourists.

5.3 Triangulation of the Three User Research Methods

The heat map formed based on the observational method results reflects the overall
preference of Chinese tourists in the cruise space, which is objective and quantitative.
The results of in-depth interviews reflect Chinese tourists’ personal experience and
feeling, which is subjective and qualitative. These two methods are the most common user
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research methods. The Behavioral Map method, though not common, has played a crucial
role in this study. It reflects a small sample of individual Chinese tourists and is objective
and quantitative. As Fig. 4 shows, these three research methods are complementary and
mutually verified to have a comprehensive and in-depth understanding of the target

group.

Individuals

Behavioral
Mapping
Quantitative
s}. Objective -
%
s
£ %,
$ %
3 User
Groups Research Individuals

Observational 6 9 In-Depth

Method Interview

Universality & Typicality

Quantitative Qualitative
Objective subjective

Fig. 4. Trangulation of the three user study methods

In addition, in order to verify the accuracy of the data obtained by the BM method,
the researchers asked the participants about the time and place they visited during the
in-depth interviews, and compared the data with the maps drawn by the participants.
Also, at the end of the interview, participants were asked whether the BM method was
intuitive and played the role of navigation, and the result is positive. Therefore, it is
believed that the BM method is an excellent supplement to the observation method and
in-depth interview method.

6 Conclusion

Behavioral mapping is a new method proposed by the research team based on cruise user
research. The researchers first made maps according to the spaces of the target cruise
ship and then distributed maps to three different types of tourists each day, and collected
all the maps on the last day. Tourists were asked to mark the places they have visited each
day on a map, which allows researchers to figure out the daily movements and behavior
patterns of each type of tourists. This method requires the cooperation of the tourists,
and the final result is a simple and intuitive presentation of the tourist route. According
to the survey results obtained by the BM method, combined with the observation method
and in-depth interview method, the logical relationship between the different functional
spaces of the cruise ship can be further analyzed, so as to guide the design of cruise
space that is more aligned with the lifestyle of the Chinese tourists.
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In conclusion, user-centered cruise space design is a relatively new field, and appro-
priate measurement tools are needed. The Behavioral Mapping method used in this study
provided a rich source of data to observe Chinese tourists’ behaviors. It also shows the
advantage of easy operation, friendly use, which offers researchers a powerful tool to
save time and energy in user research. However, due to its defects of individuality and
one-sidedness, it needs to be used with other research methods. The Behavior Mapping
method can be used as a patch for different research methods to make the research results
more comprehensive and accurate.
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Abstract. Maps have gained popularity with the advent of the latest technolog-
ical advances.The Maps have been transformed from the traditional paper maps
into digitized ones, which have become aninseparable part of our daily lives. This
study focuses on the sightseeing illustration maps. Specifically, the study endeav-
ors to analyze the experiences of the local and the foreign tourists. This exploratory
study is based on a comparison of the two groups of visitors and to discuss their
experiences. The results of the study would contribute to our understanding of
the preferences of the tourists and the impact of the novel digitized sightseeing
illustration maps. The results illustrate that the subjects were significantly influ-
enced by the pretty visual design, the educational backgrounds, the age, and the
knowledge of the localities which would be helpful in the sightseeing illustration
map designing and recommend certain areas for potential research in the future.

Keywords: Cognitive differences - Sightseeing illustration maps - Consumer
behavior

1 Introduction

International tourist arrivals grew 5% in 2018 to reach the 1.4 billion mark. This figure
was reached two years ahead of UNWTO forecast. At the same time, export earnings
generated by tourism have grown to USD 1.7 trillion [17].

Since they are constantly used by tourists as route finders. Similarly, tourist maps
can also be under-stood as “icons” of destination space, particularly as they are taken
home as souvenirs or mementos [7].

Indeed, many tourist centers are still offering paper tourist maps despite the popu-
larity of mobile maps. It is argued that tourist maps play a significant role in guiding
tourists and marking destinations [4]. Different from the space description in traditional
maps, modern illustration map s have many breakthroughs in creativity [11]. The purpose
of this study is to understand the different versions and understandings of the tourists.
We attempted to explore what factors affected tourists’ perception of map vision. The
framework provides the experience effect of tourists on sightseeing map is an important
factor in the development of maps design industries, and can also be used as the standard
of design feasibility.
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2 Literature Review

2.1 Sightseeing Illustration Map

Tourist maps are essential resources for visitors to an unfamiliar city because they visually
highlight landmarks and other points of interest [5].The contents of the city images so far
studied, which are refer-able to physical forms, can conveniently be classified into five
types of elements: paths, edges, districts, nodes, and landmarks [10]. The results also help
to uncover market opportunities as well as to identify local elements and attractions that
are most valued by visitors [1]. Illustration Map is used in express concrete and easily
recognizable illustrations used on maps displays, To promote the legibility, fun and
characteristics of map information transmission [13]. In addition to basic composition
elements, colors, images, lines, text, etc. must be used flexibly to highlight themes and
strengthen the spatial impression of area [17].

2.2 How Did the Visual Effects Tourists Behavior

Cognition is not abstract information processing implemented by the brain alone, but it
draws on the resources of the brain, body, and environment (thus, we say that cognition
is embodied and situated). Importantly, the environment also includes other cognitive
agents—other humans and cognition makes use of them as well. Thus, cognition is
distributed, potentially across many distinct individuals [16]. An enormous amount of
quantitative information can be conveyed by graphs; our eye-brain system can summarize
vast information quickly and extract salient features, but it is also capable of focusing
on detail [8]. Cognitive theorists postulate that, in the mind, knowledge resides within
sets of organized and interlinked mental schemata which can be activated by experience
[6]. A tourist attraction may contain several popular views and landmarks. The most
popular view or landmark is selected to represent the primary visual feature of a tourist
attraction in a map [3]. The apparent clarity or “Legibility” of the cityscape.

By this we mean the ease with which its parrs can be recognized and can be organized
into a coherent pattern/Just as this printed page, if it is legible, can be visually grasped as
a related pattern of recognizable symbols [10]. All visitors interviewed explained their
choice of direction in terms of visual elements. It might be an architectural feature, a
work of art or some evidence of street entertainment [2]. Visual communication relies
both on eyes that function and on a brain that interprets all the sensory information
received. An active, curious mind remembers and uses visual messages in thoughtful
and innovative ways. Knowing about the world and the images that it conveys will
help you analyze pictures [15]. Attitude structure contains three elements: cognition,
affect and conation, organized and internal consistency, Especially the centrality of the
attitude. Attitudes, like most other consumer behaviors, are learned through learning.
Consumers obtain and form attitudes directly or indirectly from their own experience
and information from interpersonal and media [11]. Social influences determine much
but not all of the behavioral variations in people. Two individuals subject to the same
influences are not likely to have identical attitudes, although these attitudes will probably
converge at more points than those of two strangers selected at random. Attitudes are
really the product of social forces interacting with the individual’s unique temperament
and abilities [14].
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3 Methodology

Sightseeing illustration map is a visual work combining information transmission, mar-
keting communication and artistry, It is widely used in scenic spots. At present, there
is a lack of understanding of the actual effect and design method of illustration map.
This research investigates the sightseeing illustration map, Industry under the influence
of cognitive and behavior. Figure 1 is the structure of this research.

Cording (creator)

et P Touristdemand E:““ﬂ"’" P Cognitive test Sightsesing

discovery illustration map

Design process Detailed process Design maps
Joyful journey — - -
— Set the sltu.ﬂolh{ function
explore
the unknown
aesthetics
regional
Tell a story { characteristics
Design process T Sightseeing
in Sightseeing ’ tradition ’ characteristics ’ illustration map
illustration map
topic
Writing script _{ ]
guided tour experience

function clear city image
‘— Design maps
- - - -

characterlstics
evident

situated cognition ’ Cognitive > Psychological feeling

_ (see) (feel) (like)

Decording (experiencer)

Fig. 1. Framework of the study adopted from [12]

3.1 Research Problem and Hypothesis

To validate the research data, multiple data sources were employed to strengthen the
research reliability. These included interviews and questionnaire survey. With regard to
the spatial structure, a closer and multi-point perspective was adopted differing from the
existing Hong Kong illustration map, which was more in line with the actual sighting of
the tourists. The architectural structures and the decorative details were separated from
the regular and common tourist illustration maps.

Based on the interview survey the following conclusions could be made:

1) The number of travels affects the perception of the Hong Kong element. Around
three trips would be more helpful for recognizing the cultural characteristics than
from zero to two times.

2) Regarding the visualization of the map samples by the male and the female
participants, the difference was hardly noticeable.

3) All participants expressed a great sense of visual perception and the aspiration to
visit in the affirmative.
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The following hypotheses could be proposed based on the results:

HI1: Significantt differences could be noticed in the reading experiences and attitudes
between the local and the foreign tourists.

H2: Visual perception has a significant impact on the visit aspirations.

H3: The number of trips would impact the susceptibility of the element of Hong
Kong (Figs. 2 and 3).

3.2 Experimental Samples

K

W

Fig. 2. Sample —Tai Hang-Tin Hau Fig. 3. Sample —Lei Yue Mum

As for the selection process of the research object, the products were chosen from a
set of maps. Certain basic elements were used during the planning and creation stage, to
enhance the guiding functions of the tourist illustration maps. The bountiful landscape
reflected the diversity and humanistic approach to life of Hong Kong and enhanced the
overall artistic and memorial value.

To understand the attitudes of the tourists towards the new sightseeing illustration
maps, the data was assimilated using a questionnaire in October, 2020. In the case
study concerning the foreign participants, the users were allowed to use the mobile scan
QR code for watching maps on the HTMLS format (one page picture and one page
explanation), Besides, poster maps (115.5 cm x 54.5 cm) were also displayed on the
walls. The survey included the visitors to the exhibition in the University within New
Taipei in Taiwan.

3.3 Questionnaire Design

In case of the local participants, only the HTMLS version maps were available. The
selected solutions illustrated different possibilities for digital pictures and posters for
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the subjective evaluation of the interactivity of the user for quicker comparison. In the
questionnaire, the background of the participants was also requested, including age,
gender, nationality, number of times travelled in Hong Kong, and the reading media
referred. The main questionnaire had a total of eight questions. The tourist participants
had to indicate their feelings on a five-point scale, to evaluate the responses of the
participants to each item. (see Table 1)

Table 1. Five points scale of participants attributes of the maps.

Descriptions

F1.

F2.

F3.

F4.

F5.

F6.

F7.

F8.

Are you satisfied with the visual aesthetics of the map?

ol o2 o3 o4 os

Do you think the attractions on the map are clearly recognized?
ol o2 o3 o4 os

Do you think the road directions clear on this map?

ol o2 o3 04 o5

Can you feel the elements of Hong Kong through visual presentation?
ol 02 o3 o4 o5

Do you think this work is difficult to read?

ol o2 o3 04 o5

There be any intention to actually visit after reading the map?
ol 02 o3 o4 o5

The inconvenience of using electronic map in travel

oA oB

Is this work a good design?

ol o2 o3 o4 o5

4 Results and Discussions

This study analyzed participants reading experience towards the maps. Questionnaire
passed the cronbach alpha test scores .788. Reliability increases after deletion of
questions; the topic design still meets the reliability requirements (Table 2).

Table 2. Correlation coefficients between each experience-factor

Variable | F1 F2 F3 F4 F5 Overall
F1 1 A404%* | 503%* | 592%* | 358 * | T10**
F2 A404%* | 1 .555 433%% | 280 * | 331%*
F3 503%* | 555%* | *k* S542%% | 420%* | 497**
F4 592%* | 433%* | ] 1 228 562%*
F5 358% | 280* | .542%* | 228 1 .303*
Overall | 710 ** | 331* | 420%* | .562** | 303* |1
A497%*

*p < .05. *#p < 01.
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Correlation coefficients were calculated in this study to examine the relationship
every pair of items of maps experience. In the subject of the main questions F1 to the F5,
visual aesthetics of the map, clearly recognized of the map, road directions clear on this
map, elements of Hong Kong through visual presentation and Overall had significant
correlated. As can be seen in Table 1, Visit aspiration is significantly correlated with that
of elements of Hong Kong through visual presentation (Table 3).

Table 3. Analysis of variance for maps experience by educational background

M heffe’
Variables Works F Scheffe’s
post hoc
Secondary
4.36
School >3
10.148%*
Fl University 4.10 2>3
Graduate 3.21
Secondary
School 4.5% 4.00
F2 University 3.95 2>3
Graduate 3.26
Secondary
4.55
School 1>2
F3 University 0.464%%* 3.55
Graduate 3.05 1>3
Secondary
4.09
School
F4 University — 3.512% 3.10
Graduate 3.00
Secondary
491
School 4321% ? 1>3
F5 University ' 4.10
Graduate 3.95

*p <.05. *¥*p <.01.

An analysis of one-way ANOVA shows that the educational background was result-
ing in significant differences with all five items. The differences were between Secondary
School group and university group, Secondary School group and graduate group.

Results of Scheffe’s post hoc analysis suggested that in three groups scores of Uni-
versity and Graduate educational Background participants were significantly less than
that of Secondary School group. This result should be related to the fact that Secondary
School group most of them are local residents and over 40 years old. That reasons why
they had a higher standard of than other groups.

From this, we can conclude that the evaluation of the map is related to the
understanding of Hong Kong.
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Table 4. Chi-square tests for inconvenience in using the map by age

Independent Items X2
Variable (df)
1 2 3 4
Age  Young f 9 8 4 3 13.117*
% 18.0% 16.0% 8.0%  6.0.% (6)
midlife £ 2 4 1 7
% 4.0% 8.0% 2.0% 14.0%
mature f 2 2 0 8
adult-
hood %  4.0% 4.0% 0.0%  16.0%
Total f 13 14 5 18 50 50
%  26.0% 28.0% 10.0%  36.0% 100.0% 100.0%

Chi-square test was manipulated in this study to examine the association between
three group of age variables dependent variable of maps experiences. Table 4 shows
that three sets of Chi-square score were higher than the critical values suggesting that
inconvenience in using the map in significant differences in their experience.

Figure 4 shows that as regards the most of the young participants selected item 1
“Easy to go wrong”, The second was item 2 “too complicated”. However, in the results
of the mature adulthood group participants most selected item4 “other”. Finally, the
midlife group also participants most selected item4 “other”, The second was item 2 “too
complicated”.

The multiple regression model overall with all five items produced F = 10.705,
suggesting a statistically significant (p < .001). Taking of five design items of Overall as
independent variables, can properly predict the overall evaluation score, five predictors
produced R =.741, R2 = .549. As can be seen in Table 5, have significant correlation in
the Visual B (t =4.067, p < .001). visual is most important factor in participants overall
evaluation of the map design.

S Summary

The sample group consisted of the local and the foreign tourists. The groups were
constructed in such a manner that valid comparisons could be drawn between the two
groups. Based on the statistical analysis of the data, certain important findings have been
discussed below.

(1) The local and the foreign tourists: With regard to the hypothesis H1, ‘There are
significant differences in the reading experiences and attitudes between the local
and the foreign tourists’, the statistical data indicated no significant differences in
the experience of the map readings. However, in case of the Hong Kong element
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1.0 inconvenience
A Age
0.5 41-
18-25 5
~ A other
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g Easy to go
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Fig. 4. The relation between inconvenience in using the map and age

Dimension 1

Table 5. Multiple regression analyses for five design items to predict preference of the maps

Independent variable | Predictor variable B T B t
Overall, of the maps Visual A85 | 710%%* | 544 | 4.067%**
Recognition .049 | 331** .053 | .428
Clarity 113|497+ | 148 | 1.051
HKelement 117 | 562+ | 178 | 1.308
Difficulty .017 | .303* 021 | .181
R = .741 R? = .549 F = 10.705%**

*p < 0.05 *#p < 0.01 **##p < 0.001

perception, certain differences were felt, while the susceptibility of the foreign
tourists was lower than that of the local tourists.
(2) The attraction effect: Regarding the hypothesis H2, ‘Visual perception has a sig-
nificant impact on visit aspirations’, we could observe that all the participants had
positive feelings about the visuals which were quite similar. Through an evalu-
ation to explore how the visuals affected the visit aspirations towards the maps,
the outcome illustrated that there was a close relation to the Hong Kong element

perception.
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(3) Factors affecting the map experience: The Chi-square and the ANOVA test results
revealed that there were significant differences in age and educational backgrounds.
Regarding the hypothesis H3 ‘The number of trips would affect the susceptibility of
the Hong Kong elements,’ the participants were well acquainted with the place and
could feel the local characteristics more, thereby suggesting the need to customize
the map designs according to the customer groups.

This study endeavored to find answers as to how the pictures and visuals affected the
perception of the tourists, by gathering the opinions from the local and the foreign tourists
to identify the differences between the two groups. The results indicated that visual
perceptions were not restricted by gender and identity. It evidenced the fact that tourist
effectiveness of the map was influenced by the understanding of the area characteristics
playing a vital role in the visit aspirations. According to the characteristics of illustration
map, it has been reflected in this research. The subjects agreed that the map has a good
visual impression and easy to read.

Based on the results of the research, this paper proposed several recommendations
for future research. The designers could adopt measures like well-known attractions,
the city images, and Uniglo color to enhance the tourist desires. Another solution to
this city marketing could be to encourage the local residents to experience cultural
sightseeing. Besides, the smaller areas could be replaced by the eighteenth district of
Hong Kong. Finally, implementing more effective cultural communication could have
ensured positive attitudes in the tourists.
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Abstract. There are various traditional handicraft works in China and they have
formed different kinds of brands after years of inheritance and development.
Because of the market economy, traditional handicrafts gradually transform from
rather stable family inheritance to less stable enterprise inheritance. The construc-
tion of enterprise brands is beneficial to the inheritance and sustainable devel-
opment of traditional handicrafts. By applying a data analysis method, this thesis
takes “Rushanming”, a Ru Ware brand as an example to summarize and analyze the
experience in constructing Chinese traditional handicraft brands in the we-media
era.

Keywords: We-media - Traditional handicrafts - Ru ware - Brand value

1 Introduction

In the information age, the original model of social operation has changed greatly and the
existing frame constructed within regional markets is disintegrated rapidly, which then
make the development of traditional handicraft enterprises trapped in a dilemma—they
have difficulty in inheriting skills and showing their culture value, and their markets
shrink greatly. Therefore, at present when regional characteristics and traditional culture
connotations are disappearing rapidly, brand construction of traditional handicrafts needs
to start immediately.

A brand can improve enterprises’ potential productivity and market competitive-
ness, so building a brand is the only way for an enterprise to develop. Throughout the
development history of the market economy, the interactivity between market economic
structure and brand construction is reinforced gradually. Through brand construction,
handicraft works are able to enter the mainstream consumer market and achieve success.
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Under the background of globalization, multiple brands, aggressive brand extension
and complex sub-brands appear in the market, which promote the market to be more pros-
perous and energetic [1]. With product demands becoming increasingly diversified and
market competition getting fierce, the brand can help traditional handicraft enterprises
decide on their market positioning and promote the upgrade and update of traditional
handicrafts. What’s more, it can also accelerate the permeation of traditional handicraft
works into other industries so as to expand business and realize business innovation.

2 Literature Review

Each historic brand survives from a long period of handicraft competition and business
competition, so it contains immeasurable brand, economy and culture value. Nowa-
days, brand development is facing new problems at the new stage. How can it be
solved and promote the sustainable inheritance and development of brands? The role of
brand construction in the market economy has been widely recognized by world-leading
scholars.

Raggio, R., Leone, R. believed that a brand is the large asset of many companies. To
prove this, they worked on a project of brand value evaluation, which discussed brand
evaluation, brand value and brand application in practice [11]. Based on this research,
they also highlighted that enterprises always pursue applicable value of brands so as
to maximize brand value. Meanwhile, they further discussed the measures to develop
brand value, aiming to shed light on future practitioners [12]. Sharma, P., Mishra, S.S.,
Sengupta, R.N. pointed out that brand positioning was a key factor that led to enter-
prises’ differentiation advantages. They believed that a company should formulate a
brand development program by understanding itself and the surrounding environment,
investing in brand identity and image-building plans, and brand reviewing. It showed the
importance of brand positioning in enterprises’ brand construction. As for the impor-
tance of brand positioning [13]. Santos, F., Burghausen, M., Balmer, J.M.T also held
the same opinion. They expounded the concept of traditional brand positioning and
explained how the bidirectional function between products and enterprise brands rein-
forced each other, which were of great strategic importance to middle and small-sized
enterprises, as they could not only give repositionings to their products or brands, but
also get some meaningful enlightenment from products’ brand inheritance and construc-
tion of enterprise inheritance [14]. Zhang et al. proposed that the interaction between
creativity performance and brand authenticity could actively promote consumers’ brand
experience, and improved management experience on how to promote the sustainable
inheritance of traditional brands through investigating specific cases [15].

Ou et al. pointed out that since the social environment, consumption trends, and con-
sumption structure in contemporary China have changed greatly, promoting the trans-
boundary integration and development of traditional handicrafts with innovative design
philosophies could convey the culture value of traditional handicrafts better and con-
struct aesthetic concepts of the contemporary era [10]. In Advances in Chinese Brand
Management, Heine, K., Gutsatz, M. mentioned that Chinese economic orientations
were gradually changing from low-end manufacturing to high-end and creative indus-
try, from capital-driven to innovation-driven, and from “made in China” to “designed
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in China”. They also believed that brand construction was becoming a key factor driv-
ing economic transition in China [5]. Meanwhile, Indian scholars Yadav, R., Mahara,
T. considered that medium and small-sized enterprises played a crucial role in Indian
economy, and pointed out if they wanted to flourish in the competition, innovation is
extremely important [17].

In Brand value, Arvidsson, A. discussed the essence of brand value. They believed
that in social productive process, consumers created symbolic and emotional wealth
around the brand in their daily communication and interaction, which clarified the role
of consumers in brand creation [4]. Meanwhile, Mase, S. and Cohen-Cheminet, G. put
forward that product innovation was not only limited to technology-driven and market-
push strategies, but also included design-driven innovation. They further highlighted that
this kind of innovation should be associated with the meaning conveyed by the brand
and business model of the enterprise [8]. Furthermore, from the consumer perspective,
Schroeder, J.E., Borgerson, J.L., Wu, Z. revealed how consumers created the meaning
of culture heritage brands from consumers’ point of view. They reckoned that Chinese
enterprises are ready to stand out in the new-style brand competition using their abun-
dant culture heritages, rather than relying on cheap mass production. Finally, they came
up with the idea of applying Chinese characteristics and cultural knowledge to establish
brand value, in order to tackle cultural tensions, instead of avoiding them [6]. Neder-
gaard, N., Gyrd-Jones, R. also agreed that innovation is a key factor in driving brand
growth. They discussed how enterprise brands made contributions in leading and driving
innovation, and further investigated the significance of brand leadership in innovation
management and approaches of brand innovation [9]. Kim, Y.K., Sullivan, P. proposed
that when formulating brand strategies in the market, consumers’ eagerness to positive
experience were necessary to show the true themselves, or cooperatively create designs
or thoughts on the brand. In addition, a model of emotional brand strategies should be
sketched [7].

Urde, M. put forward the idea of making a brand into a strategy resource, and regard-
ing invisible value and symbols as resources are the necessary step of brand positioning.
He advocated exploring brand mission based on the model of brand positioning, con-
structing the brand by establishing vivid pictures and forming internal brand identity.
He also advised to form the brand by bidirectionally combining the rationality with
emotions, and simultaneously constructed a brand hexagon. All in all, the core of brand-
driven organization is to establish “value” with strategic foundation so as to finally create
product awareness, products, brand association, and consumer loyalty to the brand [16].

3 Methodology

Through comprehensive literature review, this paper collects and analyzes scholars’
opinions worldwide on brand construction, and then draw the conclusion that brand
construction is of great significance to enterprise transformation and development. Mean-
while, this paper describes the scale, development situation and brand construction of
310 Chinese traditional handicraft companies through questionnaires, which lay a solid
foundation for further discussion on this topic. Through in-depth data analysis on 310
traditional handicraft companies, this research summarizes the problems of companies in
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brand construction and clarifies the directions to solve these problems. Finally, through
case studies, the value of constructing traditional handicraft brands is analyzed, valuable
experience in constructing traditional handicraft brands is summarized.

4 Construction Situation and a Case Study of Chinese Traditional
Handicraft Brands

4.1 Construction Situation of Chinese Traditional Handicraft Brands

Guided by market economy, traditional handicraft workshops transform from household
production into enterprise operation. Therefore, on one hand, the brand becomes the core
asset of enterprise development; on the other hand, it improves the stability of inheriting
intangible cultural heritages. The investigation of the 310 domestic Chinese traditional
handicraft enterprises shows that most traditional handicraft enterprises are small and
micro businesses with the scale of small and medium-sized enterprises [18]. Based on
the overall trend of the result, the further the enterprises develop and the bigger scale
they have, the stronger brand awareness they will have (see Fig. 1).

The influence of the 310 enterprises on local economy

@8rands don’ t function in leading local economy and culture 14.19%
@Brands play a part in leading local economy 21.61%

[@Brand influence on leading local economy and culture is rather great 23.23%
[@Brand influence on leading local economy and culture is prominent 40.97%

Fig. 1. Annual sales and brand awareness of the enterprises

As shown in the chart above, the 310 enterprises show five different development
trends. Roughly 40.97% of the interviewed enterprises believe that their enterprise brands
have a prominent influence on leading local economy and culture; 23.23% of them believe
that they have a great influence on leading local economy and culture; 21.61% of them
believe that they have some influence, and only 14.19% of them do not think they play
arole in leading local economy and culture (see Fig. 2). This data shows that traditional
handicraft enterprises have a correct understanding of the importance of the brand, and
they have rather strong cultural confidence.

However, compared with high brand self-cognition and self-assessment, the pro-
portion of brand promotion in enterprise total investment is not high. Most enterprises
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Annual sales and brand awareness of the 310 traditional
handicraft enterrises(Yuan)

Rather strong brand awareness 56.13%

Having brand awareness 14.52%

Lack brand awareness 29.35%

0 10 20 30 40 50 60 70 80

More than Rmb10000000 Rmb5000000-10000000
Rmb1000000-5000000 Rmb500000-1000000
Rmb300000-500000 Less than or equal to Rmb300000

Fig. 2. Brand influence of the 310 enterprises on local economy

claim their investment proportions in the following order: heritage production — brand
promotion — product distribution — enterprise operation. However, based on their
practical operation, their investment proportions in reality are in the following order:
heritage production — enterprise operation — product distribution — brand promotion
(see Fig. 3). According to the descriptive statistical analysis to the 310 enterprises, it
can be concluded that the average value of enterprises in brand promotion is 56, the
maximum value is 129, the minimum value is 11, and the standard deviation is 24 (see
Table 1). This means that most enterprises are short of investment in brand promotion. In
other words, although most traditional handicraft enterprises have had brand awareness,
they are still at the initial stage of brand construction.

The proportion rank of Enterprise Operation input
3.6

27

0.9

0 " J
Heritage production Enterprise operation Product marketing Brand promotion

Fig. 3. The proportion rank of enterprise operation input

Based on the marketing channel, regular customers and fans are main consumer
groups of traditional enterprises at present, contributing 82.26% of the sales. Their main
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Table 1. The descriptive statistical analysis results of 310 enterprises’ total points, average
value, maximum value, minimum value and standard deviation in heritage production, enterprise
operation, product marketing and brand promotion.

Total Heritage Enterprise Product .
. : . ) Brand promotion
points production operation marketing
Average 280 89 52 82 56
Maximum 444 144 99 115 129
Minimum 159 38 21 58 11
Standard ¢ 21 17 13 24
deviation

consumption channels are from exclusive shops, Circle of Friends and government pro-
curement, which shows that these enterprises have not broken through the acquaintance
sales model, and they fail to expand their consumer circle through brand communication.
It reflects that these enterprises pay too much attention to traditional sales territories,
and show weak awareness of applying brands to resource integration for expanding their
consumption fields [18].

A brand is intangible asset, including four aspects: brand awareness, approved qual-
ity, brand association and brand loyalty [1]. It can improve enterprises’ potential market
competitiveness. Constructing a brand is the only way for the enterprises to develop. At
the age of consumerism where information technology and smart devices are popular,
public consumption views are increasingly mature; consumers clearly show their appeal
to product brands to increasingly pursue for various high-efficiency and high-quality
experience. Consumption is gradually upgrading vertically and differentiating horizon-
tally. When selecting traditional handicraft works, consumers become active instead of
being passive, and they change from perceptual consumers to rational ones. As a result,
on the way of building a brand, enterprises need to clarify their position and find out the
most appropriate direction for their brands to develop.

According to the research, handicraft works within RMB300 are the most popular
in the market, while works of handicraft brands are usually worth more than RMB 500
belonging to high-end products [19]. Handicraft brands over-emphasize their own value
but lack of efficient communication with the market, which leads to a psychological
gap between the producers and buyers. Among interviewed enterprises, a large number
of them are modern enterprises separated from family firms or enterprise brands trans-
formed from master brands. In particular, the brand “Rushangming” originating from the
producing area of Ru Ware products in Henan province is of great innovative and exem-
plary significance. The next section will briefly analyze this case, as an initial exploration
of the universal law of constructing traditional handicraft brands in We-Media age.
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4.2 A Case Study

In the 1980s, Ru-kiln reproduced again. Since 2015, the government has begun to pay
attention to protecting, inheriting, innovating and developing Ru Ware culture. Thus, Ru
Ware industry gradually shows the trend of developing from technical recovery phase to
industrial renaissance stage. However, the industry chain in the ceramic production field
in Ruzhou is still weak [2]. The increasing number of foreign and domestic enterprises
which imitate Ru Ware not only brings opportunities to the popularization of Ru Ware
culture, but also brings challenges to the formation of Ru Ware industry in the source
area at the initial stage of its renaissance [3].

The Initial Establishment and Creative Product Design of “Rushanming”. In the
international and transregional competition of Ru Ware products, the brand “Rushan-
ming” originating from Ruzhou comes out of Ruzhou and explores a characteristic devel-
opment road through seeking for cross-border cooperation and integrating resources of
good quality. The brand was first established by Li Keming, the nephew of Li Tinghuai
who is a great master of Ru Ware. It consists of only 3 to 5 core members, but it is a
closed loop including R&D, production and processing, brand promotion, and marketing.
Meanwhile, three product systems mutually supported by household items, High-end
handmade and custom-made cultural and creative products are constructed to serve for
diverse living needs from the perspective of industrialization.

Li Keming entered the Ru Ware enterprise as an administrator. What he had to face at
first was marketing. After some market research, he realized that master ware products
with high price and low practice were hard to sell. After further studying in Academy of
Arts and Design, Tsinghua University, he further understood the history of Ru Ware and
found out the problems in this industrial development. He began to design and research
practical Ru Ware products and establish Ru Ware brands.

The process of brand construction consists of product research, manufacturing, logis-
tical support, brand communication, channel allocation, and other links. It involves com-
plicated and systematic engineering. The implementation of brand strategies mainly
focuses on designing visual images, brand association, and establishing the deep rela-
tionship between consumers and brands. Each of these tasks is carried out under the
guidance of brand identity and brand positioning [1]. Therefore, Li Keming thought
deeply about brand positioning during practice and dealt with all kinds of difficulties.

In 2016, Li Keming started his first trial: the development model of integrating
Ru Ware with wine. He designed the series products “Ru-liquor”, registering and
establishing the brand “Rushanming” in January 2017. He drew inspiration from Ru
Ware treasures of the Northern Song Dynasty in overseas museums, reproduced bottles
“Yuhuchun” into winebottles, cooperated with master winemakers in Henan, and finally
pushed out “Ru-liquor” series products. After consumers drink the wine, they can keep
the bottles as a vase to display flowers instead of throwing them away, which achieves
the effect of 1 + 1 > 2 (see Fig. 4).

When reproducing bottles “Yuhuchun”, he applied 3D printing techniques to best
restore the original works. Because white wine is easy to permeate and volatilize, he
tested again and again and finally overcame technical problems caused by cracked pieces
of Ru Ware products. Finally, he obtained the opportunity to cooperate with his partners
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Fig. 4. “Ru-liquor”’winebottles work as vases

with his sincerity and excellent business plan, which promoted “Ru-liquor” products to
become real products from creative ideas.

Guided by these thoughts, Li Keming designed “a box of Ru pigs”, “moneyed mous-
es” (see Fig. 5), “moonlight treasure rabbits” (see Fig. 6) and other series products in
succession. They combined with seasonable festivals and consumption situations, based
on which he carried out marketing promotion. For the favorable appearances, high ele-
gance, moderate prices, practical value and story lines, these products win him a large
group of fans, good reputation and favorable market returns.

Fig. 5. Moneyed mouse Fig. 6. Moonlight treasure rabbit

Market Research and Consumer Connection. Market research is the precondition of
product positioning and product design. The popularization of internet and e-commerce
simplifies the process of market research and reduces research costs. When releasing the
products above, Li Keming didn’t adopt the traditional sales models of offline exclusive
shops. On the contrary, he used internet crowdfunding, which means to raise project fund
from netizen in the way of group buying 4 forward purchasing. In this way, the sponsors
make use of communication features of internet to show their creativity to the public and
aim at net friends’ support and attention. The model can help them efficiently understand
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consumers’ real demands and market sizes, so they can carry out production with the
raised project fund in advance, which not only saves costs, but also avoids oversupply.
At the same time, crowdfunding overturns the traditional operation model, and puts the
construction of brand images ahead of product production and consumption.

Let’s take the series products “Ru-liquor” as an example. The series initiated 6
times of crowdfunding through Jingdong, Yitiao and other crowdfunding platforms, and
they showed an ever-increasing trend from sales, page views and supporters. Especially,
between the two crowdfundings in March and June in 2020, a three-month gap, their
supporters and the amount of raised money reach a new height. (see Table 2)

During the two crowdfundings, “Rushanming” continued its internet publication,
took the initiative with the brand and connected human emotions with its protects to
guide mass consumption. Based on the sales of Ru-liquor series products, its brand
stickness starts to show preliminarily. Meanwhile, after continuous communication with
the brand, consumers begin to show interest in the brand and become its supporters. They
generalize the products and the consumer group is further expanded.

Table 2. Crowdfunding situation of Ru-liquor series products during 2016-2020.

‘The number of

447 381 309 566 765 1123
supporters
T t t
e 50000 50000 30000 150000 100000 50000
(Yuan)
The amount of
total raised fund 121893 307839 170511 784060 842042 1469764
(Yuan)
Achieving rate 244% 615% 568% 523% 842% 2939%

The Construction of Its Brand Image and Brand Broadcasting. In establishing and
spreading the brand “Rushanming”, it paid attention to exploring the historical and
cultural value of Ru Ware, linking up the ancient to the modern and putting forth new
ideas. In view of the rarity and long history of ru ware products handed down, it is of
great significance to explore the aesthetics of the northern song dynasty to meet rising
consumer demand in the new era. After the TV show whose story background is the
northern song dynasty became popular, Li keming seized the opportunity and pushed
out the same kind of Ru Ware products, which yields twice the result with half the
effort. besides, he made a fuss about the character “Ru” in Ruzhou and Ru Ware so as to
produce a series of associations and homonymous meanings and leave repetitious and
overlapped impressions on consumers.
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The background of “Rushanming” is based on Northern Song Dynasty. With the
advertisement “Ru” Ware products are so excellent that they can describe the scenery of
the sun shining after rain, the remarkable color of Ru Ware products can be described.
Moreover, in order to enhance consumers’ visual impression, Li Keming applied azure
and white, unique to Ru Ware, to be the dominant tone in designing product packaging.
Through the analysis of the stroke structure of the printed font in the Song Dynasty, Li
keming adopts the unique font with sharp end and vertical strokes in regular script, and
designs it on this basis to enhance the smoothness of the font edges and corners and
make the font full of modern sense (see Fig. 7).

Fig. 7. Product packages of “Rushanming”

“Rushanming” fully applies we-media platforms—publishing its WeChat Official
account and opening an online flagship store to be the windows of advertising and
selling its products. Hence, when we browse web pages, we can easily sense the detailed
introduction including creative inspiration, craft process, product connotations and other
aspects. Meanwhile, Li Keming also works as an internet celebrity and sells his products
on network platforms. Surprisingly, his single performance once got 74000 praises with
17000 interactive comments. Through getting involved in different training and social
activities, he introduces his products and ideas to the public to enhance his influence
within and out of the industry. Besides, he also actively participates in industrial dialogues
and research activities to expand his interpersonal resources and increase opportunities of
cross-border cooperation. Moreover, when interviewed by official media and we-media,
he seizes opportunities to advertise the production techniques of Ru Ware products to
the public, aesthetics of the Northern Song Dynasty and his creative design concepts,
which wins him a large group of fans.

5 Research Results and Discussion

Based on the case study of traditional handicraft brands, the construction model of
traditional handicraft brands is generated in forms of Urde’s hexagon model.The left
side of the hexagon is perceptual and emotional factors and the right side is rational and
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Target groups

Product ideas Market promotion

Handicraft brand
construction

_ Dcvcl(fpr;cnl - Qiiality.

ion and
processing

Brand identity

Brand construction

Fig. 8. Construction model of traditional handicraft brands (collected and drawn by authors of
the research)

fixed factors. (see Fig. 8) The traditional craft brands should be able to spread, develop
and quality-orient. Spreading corresponds to the target group of the brand. The first
visual identity of the brand must be widely recognized and sustainable development, the
quality of products should be guaranteed in production and processing. Brand positioning
must be accurate, which including brand identity, product creative positioning, and target
audience positioning. The construction of the brand includes identification of its logo and
the overall visual image, and the choice of production and processing. Brand marketing
includes identifying target groups precisely, making appropriate promotion strategy for
the market and providing support for production and processing. Finally, these factors
will create the value of traditional handicraft brands.

Brand value is also reflected on consumers trust and support. Through continuous
interaction with consumers, consumers will become loyal customers for the brand, which
will produce public effects and repurchases. When consumption behavior occurs, in
addition to the performance of the product, their ideas and popularity as well as the
influence on social relationships are also taken into the consideration range. The brand
effect of “Rushanming” appears after nearly 4 years of operation. It can be seen that
the innovation of traditional handicrafts should be based on traditions.The contemporary
value of traditional handicrafts will be created only if traditional cultural value is explored
deeply, the brand should keep up to the date so as to make modern technology and
media for our own use. In the initial stage of the brand “Rushanming”, small teamwork
and we-media marketing have enabled the market rapidly expand with low-cost brand
communication. The approach has explored a new road for the development of traditional
handicraft enterprises and. It is worth learning from other enterprises.

There is very few Ru Ware products of the Northern Song Dynasty were handed down
and the public impressions and understanding of them are only limited to history books
and museums. However, the brand ‘“Rushanming” makes the public close to Ru Ware to
understand its short but prosperous peak, and arouses their yearn for the elegant tastes
of people in Song Dynasty. Meanwhile, through representing treasures of the Northern
Song Dynasty with technology and lower costs while ensuring quality, “Rushanming”
makes the elegant tastes in Song Dynasty close to the ordinary people in modern times.
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Through creatively transforming traditions, “Rushanming” broadens the application of
Ru Ware products in contemporary life, and successfully builds the image of Ru Ware
products among mass consumers, especially among young people.

6 Conclusion and Suggestions

Craftsmen innovate their works on the basis of inheriting traditions. If they can be mass-
produced, they will become products and then enter the consumption market and maxi-
mize the value of products by obtaining economic returns, which will feed back handi-
crafts in return. Brands can help the rapid transformation of innovations into products,
so that the value of crafts manship can be finally reflected.

It can been seen from the case of “Rushanming” that in the process of brand build-
ing, the key points are to clarify the corporate brand development positioning and the
interaction with consumers as brands create the communication between enterprises and
market centering based on consumer demands, allowing consumers to gradually build
trust and form emotionally dependence, which is also a process of brand construction
and maturity.

Internet economy is a new economic form, which greatly reduces the cost of brand
building and communication, especially for small and micro traditional handicraft com-
panies. Therefore, traditional handicraft enterprises should make full use of the con-
venience brought by the rapid development of internet and seize the opportunity of
cross-border cooperation to expand their brand effect through sharing communication
or distribution channels.
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Abstract. As a place to relax and rest after work, the “family residence” is also
an important space for gathering family affection and centripetal force which is
full of “Memory” and “Recollection”. Everyone has their ideas about the style and
planning of the “family residence”. Looking back at history, designers have had
many successful cases in their overall planning and design of their home space,
but there are relatively few designs focusing on “monumental”. This article takes
a family memorial “Qiyun Residence” as an example. Based on Maslow’s hierar-
chy of needs theory, and the relationship between “Technology”, “Humanity” and
“Cultural Creativity”, it analyzes the origin and main idea of “Qiyun Residence”.
The results show that “Qiyun Residence” presents a style that can be said “Sim-
plicity without simple, and Simple without boring.” It’s connecting the owner’s
precious “Memory” and “Recollection”, and this design method can also inspire
similar designs.

Keywords: Qiyun Residence - Family memorial house - Human-centered
design - Memory and recollection - Emotional and experience design

1 Introduction

The purpose of the design is to improve the quality of human life and enhance the cultural
level of society. At the beginning of the 20th century, design reformers represented by
Bauhaus have been guiding the new direction for modern design and driving the world’s
modern design movement by its concept that combines craftsmanship with industry
and pursues “rational” in design thinking in the 20th century. The evolution of design
over the past 100 years, behind the changeable styles, has never stopped thinking and
questioning the essence and connotation of design. These changes mainly involve the
following aspects: (1) From Function to Feeling, (2) From Creating to Sensing. How
to make “design” and “human” get along more harmoniously, and how to make design
more in line with “humanity” is an important prerequisite for the sound and sustainable
development of design, and it is also one of the main topics of future research.
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There are many types of residential-related designs, which can be roughly divided
into two categories: (1) A building used to shelter from wind and rain and provide
living and working space; (2) Various supplies for life and work scenes. To some extent,
the design of “family space” can be regarded as the beginning of all designs. With the
development of technology and the maturity of construction skills, today’s buildings
can meet the requirements of “functional level”. When the “function” has satisfied, with
good “feelings and experience” to become the people further goal, which is consistent
with Maslow’s hierarchy of needs [8]. The reason why “home” allows us to relax, apart
from letting us temporarily put aside the turmoil of work and social interaction, the more
important thing is that the meaning of “home” gives us comfort.

This article takes a family memorial house “Qiyun Residence” as an example to intro-
duce the origin and execution of its design. From the overall plan to the detailed scrutiny,
it examines how it uses creative ingenuity to achieve “commemorative” purposes. This
design pattern can provide a reference for similar designs.

2 Framework and Design Mode of Family Memorial Hall

In addition to providing comfortable living space, “family residence” is also an important
carrier of feelings and memories among family members. Compared with the planning
and design of “functional” spaces, the design of “commemorative” spaces is more dif-
ficult. For individuals or families, the design of the memorial is still a relatively novel
topic. Different from the design of general family space, the planning and design of
commemorative houses not only need to consider the size and layout of the existing
living space but also need to think about how to create a suitable space to achieve the
purpose of “memorial”.

2.1 The Role and Significance of Family Memorial Hall

In the past, family memorial halls mainly appeared in the form of ancestral shrine, or the
ancestral home from childhood was used as a relatively fixed place of memorial. Many
people can still count the various things that lived in the ancestral house when they were
young. These “memory” and “recollection” are extremely beautiful.

Generally speaking, for families, the memorial space and field are represented by
“Ancestral Hall”. The patriarchal clan system and family system are the foundation
of old Chinese society, and the concept of a clan is deeply rooted in people’s minds.
Ancestral halls are used for many purposes. They are not only a place for “ancestor
worship”. Later generations will also use the ancestral hall for activities when they handle
weddings, funerals, birthdays, and ceremonies. Besides, family members sometimes use
the ancestral hall as a meeting place to discuss important affairs within the family.

With the development of society, especially in the process of urbanization, the way
of living has also changed. Not every family has the conditions to reserve a place dedi-
cated to ancestors, but the cherishment of “family affection” and the remembrance and
gratitude for the good “memories” of the past have always existed in life. Maybe people
don’t have so much space to build family ancestral halls, but the nostalgia for ancestors
and the interaction between family members have never stopped. For example, many
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people put photos of relatives in their wallets and carry them with them, or put family
and family photos at home.

As far as “Qiyun Residence” is concerned, all family members have comfortable
residences and can satisfy their daily needs. They also hope to have a relatively indepen-
dent and fixed space to recall their ancestors, gather family affection, and inherit family
traditions. “Qiyun Residence” came into being under this background.

2.2 The Family Memorial Hall Reflects the Changing Laws of Human Needs

The demand for family memorial halls may not be as large as that of general functional
spaces, focusing on people’s “spiritual level” needs. Modern design is committed to
solving the relationship between “people” and “product”, so that “product” can satisfy
“people’s needs” to the maximum [7]. According to Maslow’s hierarchy of needs theory,
“needs” belong to the lower level, satisfying physiological and physical needs, and are
instinctive responses. When the physiological needs are met, the pursuit is the desire of
the psychological level, that is, the stage of gradually rising from “needs” to “wants” and
even “desires”. This is also in line with the development law and direction of modern
design: (1) From Function to Feeling; (2) From Use to User; and (3) From High-tech to
High-touch.

In the past, economic development was not sufficiently developed, and the national
income was low. Due to conditions, many families often lived in a small house for several
generations. Although it is crowded and not convenient enough, having a place to live
is the greatest satisfaction. Even so, many families still maximize the use of space, even
if it’s just a corner, they still hang pictures of their ancestors and family members as a
memorial. It shows that people’s cherishment of family affection will not be reduced
due to insufficient material conditions, but rather spiritual sustenance.

With the development of society, people’s income continues to increase and the
quality of life has been greatly improved. Daily necessities have more than just practical
functions. The object-oriented design concept has gradually shifted to focus on con-
sumers’ “desires” and has become a human-centered design trend [3]. What consumers
are after is no longer just to satisfy their physiological needs, but to affirm themselves
at the spiritual level. Under such economic conditions, “wants” often exceeds “needs”,
which is also the trend of future design development. For designers, to understand the
difference between “needs” and “wants”, only when the design is “wants” or “needs”
can they be more favored by Qualia designs. The concept and starting point of “Qiyun
Residence” is from the level of spiritual needs and exerts its value.

2.3 Inspiration from “Sensitive Technology”’, “Human-Centered Design”,
and “Cultural Creativity”

The design of the family memorial hall should take “memorial” as the main axis while
taking into account both use and experience. Therefore, after clarifying the design goals,
designers need to learn to make good use of technology to satisfy human nature and
use creative ingenuity and cultural creativity to shape the required design. Therefore,

it is necessary to clarify the relationship between “technology”, “humanity”, “cultural
creativity” and “design”.
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“Sensitive Technology” and ‘“Human-Centered Design” Promote the Benign
and Sustainable Development of Modern Design

Since the 20th century, the evolution of modern design can be roughly divided into five
stages, from the original “Design for Function” to the current “Design for Feeling” [2], it
is also in line with Maslow’s hierarchy of needs theory. In recent years, industrial design
represented by smart products, holding high the banner of “function” and “technology”,
has indeed brought convenience to life. However, it also allows modern people’s lives to
be kidnapped by “technology” and affected by the ubiquitous “intelligence”. Although
the concept of “human-centered design” is gradually being valued, there is still a lot of
room for improvement, and there are many problems that need to be resolved urgently.

In the field of architecture and interior design, many houses use “technology” as
their selling point, connecting various electrical appliances and lighting equipment in
the home to the network system and integrating them into various ecosystems. Users
only need to use the App to control it at any time. From a technical perspective, there is
no difficulty, but is it really necessary? Let the air conditioner started working half an
hour in advance, so that users can immediately feel the coolness when they return home.
Although such “functional design” claims to be human-oriented, does it allow users to
be kidnapped by technology? Since work and social interaction have consumed a lot
of people’s energy, they actually hope that the “residence” can be simpler and not too
complicated, so that they can feel warm and caring. Therefore, it would be better if the
design can consider human nature and human feelings more!

The planning and design of “Qiyun Residence” basically followed the spatial pattern
of the original house, and did not make a very large renovation, but used movable
partitions such as movable partitions to activate the space. Since “Qiyun Residence”
focuses on commemoration, it does not introduce too many "technological" objects in
the design. Everything is presented merely, and leaving more space for users to feel
and experience themselves. This reflects: technology is the foundation of design; and
humanity is the beginning of design (Figs. 1 and 2).
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Fig. 1. Technology, the foundation of design [5].

“Cultural Creativity’” Fully Realize the Cultural Connotation and Humanistic Feel-
ings of Modern Design
What cultural creativity needs to meet is the needs of the user’s psychological level, that
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