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ABSTRACT

The ornamental motifs in the structural elements of traditional Huizhou dwellings, listed as a World Heritage
Site, embody the convergence of Confucian philosophy and geomantic principles. They integrated into
wooden, stone, and brick carvings, reflect the local populace’s aspirations for prosperity, longevity, and
familial harmony, possessing important inheritance significance. This study aims to establish a model to
evaluate the adaptation potential of ornamental motifs under contemporary context in traditional Huizhou
dwellings by investigating their development history, categories, and cultural meanings. This model quantifies
the factors influencing the adaptation potential of these ornamental motifs, calculates the weight of each
factor. The analysis results indicate that, among all the factors, the most important primary indicator is
cultural connotation (0,3118). The secondary indicators are visual appeal (0,2300), compatibility with
modern aesthetic needs (0,0988) and noble, elegant (0,0836). Additionally, the overall grade of adaptation
potential was determined by scoring and ranking motif samples based on the fuzzy comprehensive evaluation
method. This approach enhances the objectivity, scientific rigor, and accuracy of the selection of ornamental
motifs, which not only provides theoretical support and practical guidance for the sustainable development
of Huizhou cultural symbols, but also serves methodological reference for related fields in other countries
and regions.

Keywords: Traditional Huizhou Dwellings; Ornamental Motifs; Adaptation Potential; Analytic Hierarchy
Process; Fuzzy Comprehensive Evaluation.

RESUMEN

Los motivos ornamentales en los elementos estructurales de las viviendas tradicionales de Huizhou,
catalocomo patrimonio de la humanidad, encarnan la convergencia de la filosofia confuciana y los principios
geomanticos. Se integraron en las tallas de madera, piedray ladrillo, reflejan las aspiraciones de la poblacion
local para la prosperidad, la longe, y la armonia familiar, que posee un importante significado de la herencia.
Este estudio tiene como objetivo establecer un modelo para evaluar el potencial de adaptacion de los
motivos ornamentales en el contexto contemporaneo de las viviendas Huizhou tradicionales, investigando su
historia de desarrollo, categorias y significados culturales. Este modelo cuantifica los factores que influyen
en el potencial de adaptacion de estos motivos ornamentales, calcula el peso de cada factor. Los resultados
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del analisis indican que, entre todos los factores, el indicador primario mas importante es la connotacion
cultural (0,3118). Los indicadores secundarios son el atractivo visual (0,2300), la compatibilidad con las
necesidades estéticas modernas (0,0988) y noble, elegante (0,0836). Ademas, el grado general de potencial
de adaptacion se determiné mediante la puntuacion y la clasificacion de las muestras de motivos basados en
el método de evaluacion integral difusa. Este enfoque mejora la objetividad, el rigor cientifico y la precision
de la seleccion de motivos ornamentales, lo que no solo proporciona apoyo teorico y orientacion practica
para el desarrollo sostenible de los simbolos culturales de Huizhou, sino que también sirve de referencia
metodologica para campos relacionados en otros paises y regiones.

Palabras clave: Las Viviendas Huizhou Tradicionales; Motivos Ornamentales; Potencial de Adaptacion; Proceso
Analitico Jerarquico; Evaluacion Global Difusa.

INTRODUCTION

The ancient villages of Huizhou have a history of over 2200 years and have nurtured the profound Huizhou
culture. Xidi and Hongcun villages in Huizhou were listed as UNESCO World Heritage sites in 2000, representing
one of the earliest and most significant regional cultures of China to gain global recognition.™ The Huizhou
region is mountainous with limited arable land, so most Huizhou people ventured out for business to make a
living. After the Song Dynasty, Huizhou’s handicrafts and commerce developed steadily, and by the Ming and
Qing Dynasties, Huizhou merchants had formed their own trade associations, reaching the peak of their power
and wealth. To fulfill their desires of bringing honor to their ancestors and returning home in glory, most Huizhou
merchants funded the construction and renovation of their residences. Under the strict feudal hierarchical
system of the time, even the wealthy Huizhou merchants were not allowed to build houses with extravagant
exteriors. Therefore, they focused on carving meaningful, diverse, and beautifully composed motifs on interior
structural elements like doors, windows, and beams. These motifs were cleverly integrated with the simple
and plain exterior, creating a unique and lively Huizhou architectural style (figure 1).?? These motifs reflected
the ideologies and aesthetic tastes of the Huizhou people and are an important aspect of Huizhou’s regional
culture. However, with the rapid urbanization and modernization in China over the past few decades, a large
rural population has migrated to urban areas. The traditional Huizhou dwellings, built long ago, have become
increasingly dilapidated. Many architectural detail decoration components have been dismantled and sold,
causing the traditional ornamental motifs to lose their physical carriers and gradually become disconnected
from contemporary needs. Although designers have attempted to apply traditional ornamental motifs to various
fields of modern design, they still face many challenges due to differing levels of understanding of traditional
culture.®

Figure 1. The exterior and interior of traditional Huizhou dwellings

The pursuit of identity and cultural recognition is an urgent desire and emotional need in people’s daily
lives today.®” The ornamental motifs in traditional Huizhou dwellings, as symbols of regional culture, are visual
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elements that possess both artistic and functional qualities, making them suitable for reuse in modern design.
® For designers, the challenge lies in enhancing their understanding and appreciation of Huizhou culture and
initially selecting the most relevant ornamental motifs from the vast array of traditional designs that align with
contemporary needs.® Therefore, this study aims to evaluate the adaptation potential of ornamental motifs
in traditional Huizhou dwellings. The Analytic Hierarchy Process (AHP) was employed to quantify the factors
influencing the adaptation potential of these motifs, calculating the weight of each factor. Additionally, the
Fuzzy Comprehensive Evaluation (FCE) method was used to score, rank, and analyze the motif samples, thereby
improving the objectivity, scientific rigor, and accuracy of the motif selection process. This research provides
valuable theoretical and practical insights, serving as a reference for the rational and effective application of
traditional Huizhou cultural symbols in modern design.

Natural ecology, economic models, ideology, building materials, construction techniques, and the human
environment are all crucial factors influencing the formation and development of traditional villages in Huizhou.
19 Traditional Huizhou dwellings primarily use wooden frameworks. Since wood is susceptible to deformation
and damage from natural forces, ornamental motifs are mainly concentrated on structural elements under
the eaves and within indoor spaces, such as doors, windows, hanging screens, partitions, beams, brackets,
railings, and other key components."'2 The visual forms and aesthetic tendencies of these ornamental motifs
reflect the social landscape of different historical periods, forming a decorative system that is both continuous
and characteristic of its era.® In the early to mid-Ming Dynasty, the style of ornamental motifs was relatively
simple and unadorned, with minimal decoration. However, from the mid-Ming Dynasty onward, as the living
environment of Huizhou people became increasingly affluent and comfortable, more emphasis was placed on
the enjoyment of life and cultural connotations in house construction. Consequently, ornamental motifs began
to appear extensively on various structural elements, gradually evolving towards a more intricate, delicate, and
luxurious style. These motifs were often innovated and varied in either figurative or abstract forms according
to the homeowner’s needs, enhancing the decorative effect of the interior space and establishing a fashionable
trend. (41

Classification of Ornamental Motifs in Traditional Huizhou Dwellings

Over several centuries, the ornamental motifs in traditional Huizhou dwellings evolved from simple to
intricate, from narrow to expansive, breaking free from rigid conventions and exhibiting a sense of freedom.
These motifs are characterized by symmetry, the unity of solid and void, and a contrast between complexity and
simplicity. They can be broadly categorized into geometric motifs, plant motifs, animal motifs, human figures,
and object motifs."® Geometric motifs are often composed using continuous or symmetrical compositions, both
of which are rhythmically strong, visually balanced, and stable, offering excellent visual effects. These motifs
are usually found in the latticework of doors or windows in traditional Huizhou dwellings, serving multiple
functions such as ventilation, lighting, protection, and aesthetics, making them the most remarkable part
of the ornamental motifs in Huizhou architecture. The plant, animal, human, and object motifs are heavily
influenced by traditional Chinese painting compositions. Typically, these motifs appear as relief carvings on the
skirting boards, hanging panels, and latticework of doors or windows, or as round carvings on components like
beams and brackets, with most of the designs being realistic in style.(”'® These richly varied ornamental motifs
bring vitality and liveliness to the otherwise heavy and somber wooden structures, adding interest to the daily
lives of Huizhou residents and enhancing the overall quality of their living spaces.

Cultural Connotation of Ornamental Motifs in Traditional Huizhou Dwellings

The ornamental motifs in traditional Huizhou dwellings are imbued with rich ethical standards, blessings,
and an uplifting philosophy of life, all strongly characterized by regional culture. Most of the subjects of
these ornamental motifs are common landscapes and flora and fauna found in the Huizhou area. Beyond
that, Huizhou people also integrated scenes of daily labor, mythical legends, and folk tales into the artistic
creation of these motifs, reflecting their views on life, nature, and values.?” Symbolism is a common artistic
technique used in the creation of these motifs. For example, the “cracked ice” motif resembles cracked ice,
symbolizing the melting of ice, the revival of all things, and the natural beauty of spring. As ice melts into
water, and water is considered a symbol of wealth by the Huizhou people, the “cracked ice” motif carries
connotations of nature and prosperity. The bat motif represents good fortune because the word for bat, “Ii”
(fu), is a homophone for “#f” (fu), which means blessing. Similarly, the deer motif symbolizes wealth and good
fortune due to the homophony between “J&” (lu) and “f%” (lU), which means prosperity. The bamboo motif,
with its straight, graceful, and tall appearance, symbolizes integrity and resilience.?'?2 Moreover, the natural
qualities and colors of wood further reflect cultural connotations. For instance, shades of red represent nobility
and elegance, brown represents warmth and simplicity, and black represents integrity and stability. These
attributes enhance the aesthetic implications of the ornamental motifs in traditional Huizhou dwellings, adding
depth to their cultural significance.®
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Current Status and Advantages of Application of Analytic Hierarchy Process and Fuzzy Comprehensive
Evaluation in Field of Cultural Heritage

The Analytic Hierarchy Process (AHP) was proposed by Professor T.L. Saaty in the 1970s as a multi-level
weight analysis method that combines qualitative and quantitative analysis. It includes a consistency test to
help decision-makers identify any contradictions or unreasonable aspects. 42529 The concept of fuzzy sets was
introduced by Professor L.A. Zadeh in 1965 as a mathematical model to represent vague or imprecise phenomena.
In 1983, Chinese scholar Wang Peizhuang proposed a specific application method of fuzzy mathematics, known
as the Fuzzy Comprehensive Evaluation (FCE) method. This method is suitable for complex decision-making
problems, allowing for the comprehensive consideration of various influencing factors, and can be adjusted
and customized according to the characteristics of specific issues. It uses fuzzy evaluation language such as
“excellent, good, average, poor, very poor,” offering high flexibility, and has since been widely applied in
various fields, including cultural heritage research.®22) Li¢% ytilized AHP to establish a value evaluation
system for the reuse of structural elements in traditional houses in the southern region of the Yangtze River’s
low reaches, also known as Jiangnan. Then, using the FCE method, evaluation criteria for component samples
were formulated based on the previously determined evaluation factors, and the components were graded
to produce a ranking of their adaptation potential, providing a rational basis for reuse decisions. Hu et al.G"
applied fuzzy AHP to extract and analyze traditional cultural design elements from cultural heritage images.
By integrating the adaptive evaluation process, they determined the weight of each element relative to the
evaluation criteria, achieving the goal of extracting design elements from cultural heritage, which supports
the application and development of traditional cultural design elements in the cultural and creative design
industry. Gu®? applied AHP and FCE to summarize the meanings, principles, and evaluation methods of
traditional residential design elements in the Jiangnan region, providing valuable recommendations for the
protection and sustainable development of traditional Jiangnan houses. These studies collectively demonstrate
the multifunctionality and effectiveness of combining AHP with FCE in cultural heritage research.

In summary, given the intricate and multifaceted relationships among the factors influencing the ornamental
motifs in traditional Huizhou dwellings, the combination of AHP and FCE is beneficial for a more comprehensive,
accurate, and objective evaluation of the adaptation potential of these ornamental motifs. This approach
aids in the preservation and inheritance of traditional cultural resources while promoting the integration of
traditional cultural symbols with modern design. ©3:3435:36)

METHOD
Analytic Hierarchy Process
Method of Constructing a Hierarchy Model

The AHP method decomposes complex decision-making problems into multiple hierarchical structures,
consisting of an overall target, criteria, factors, and schemes. This hierarchical structure allows decision-
makers to break down the problem step-by-step, making it easier to clarify the relationships and importance of
various factors.®:33 The goal of this study is to evaluate the adaptation potential of the ornamental motifs in
traditional Huizhou dwellings, which is a clear and quantifiable objective. Based on this goal, the study guides
and groups the complex factors influencing the evaluation results, establishing a top-down hierarchical model
consisting of the “Target layer—Criterion layer—Factor layer” (figure 2). Since the application of AHP in this
study is intended to serve as a reference for the weight values in the subsequent FCE scoring of the adaptation
potential of ornamental motif samples, and not to provide decision-making scheme, the scheme layer is not
included in the model.

l A Target layer
Bl | B2 | [[ B3

( ( )
o] S

Figure 2. A hierarchical model

Bn Criterion layer

To ensure the objectivity and reliability of the model, this study employed the Delphi method, gathering
the opinions of 10 experts through anonymous questionnaires (table 1). These experts provided their views and
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suggestions on the various factors influencing the adaptation potential of the ornamental motifs in traditional
Huizhou dwellings. The study then conducted an anonymous feedback process on the results and sought further
opinions to refine and finalize the evaluation factors.

Table 1. Expert information
Expert occupation Number Work unit
Designer 1 Architecture Design Co., Ltd.

2 Decoration Design Co., Ltd.
Researcher of Huizhou culture 1 Huizhou History Museum of Anhui
1 Huizhou cultural research institutes
Teacher of design major 5 Art and design colleges of Anhui higher
education institutions

Method of Constructing a Judgment Matrix
A judgment matrix is a tool used to compare the relative importance of each evaluation factor within the

same level of a hierarchy.“4) |n this study, a scale of 1 to 9 is used, with the scale values determined by each
expert based on their evaluations (table 2).

Table 2. Importance comparison rating scale
Numerical Value Definition

Two elements are of equal importance compared to each other
Two elements are compared and the former is slightly more important than the latter
Two elements are compared and the former is more important than the latter

Two elements are compared and the former is extremely important than the latter

1
3
5
7 Two elements are compared and the former is significantly more important than the latter
9
2,4,6,8 Intermediate values of the above adjacent judgments

Assuming there are n factors, the general formula for the judgment matrix is given by equation 1:

a1 Q2 0 Qg
dz1 Az - dop

A=|" S (1)
Anq Any  *° Opn

Where A, represents the importance of the ith factor compared to the jth factor. The judgment matrix in
AHP is a positive reciprocal matrix, meaning that A > 0 and A xA =1. When i=j, the comparison is between the
same factor, so the diagonal values are 1, as each factor is equally important when compared to itself.“*)

Calculation Method of Weights
In this study, the square root method is used to calculate the weights. The process is as follows:

Step 1: Calculate the product of the elements in each row of the judgment matrix. This is done using
equation 2:

m=1la,
j=1

(2)
Step 2: Calculate the nth root of the product (equation 3).
wi ="/m; (3)
Step 3: Normalize the vectors (equation 4) to derive the weight value of each factor in the judgment matrix.

w,= wi*/zn: w;
= 4)
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To ensure the reliability of the calculated results, a consistency test is necessary for each judgment matrix.
The maximum eigenvalue Amax (equation 5) is used as an indicator to evaluate the consistency of the judgment
matrix.“**) Then, the Consistency Index (Cl) is calculated using equation 6, where n is the order of the matrix.
Next, the corresponding RI value is found from the RI table, and the R value is calculated (equation 7). If
CR<0,1, the consistency test of the judgment matrix is passed.“4"

gl

max

e W (5)

Cl = ﬂ’max —-n
n—1 (6)
CR=CI/RI 7)

Method of Selecting Motif Samples

In this study, a large number of images of ornamental motifs from traditional Huizhou dwellings of the Ming
and Qing dynasties were collected through field research and secondary data collection. To select motifs that
are regionally representative and aligned with the research objectives, the Delphi method was employed,
and the opinions of experts listed were solicited once again. Initially, a preliminary list of motifs samples
was developed based on classification criteria from previous literature studies. Experts were then asked to
rank each motif based on its cultural significance, artistic value, and practical relevance, with lower-ranked
motifs being eliminated. The revised list of motifs was subsequently resubmitted to the experts for a second
round of ranking. After two rounds of surveys, the final motifs samples for fuzzy evaluation in this study were
determined.

Method of Fuzzy Comprehensive Calculation

In this study, the weighted average M (.,+) fuzzy operator was used for calculations. The advantage of this
method is that it comprehensively utilizes information from both the weight vector matrix and the weight
judgment matrix.“® The process is as follows:

Step 1: create a factor set U= {U,,U,,...U }based on the hierarchical structure model mentioned above, and
a weight set W= {W,,W,,..W } that has passed the consistency test, where n is the number of factors.

Step 2: establish the fuzzy relation matrix. In this study, a questionnaire survey method was used. Respondents
were first asked to evaluate each factor according to a set of comments {high, moderately high, moderate,
moderately low, low}. The results were then quantified to obtain the membership degree of the ith factor to
the jth evaluation. The membership degree R is calculated as the proportion of the number of people who gave
the jth evaluation for the ith factor to the total number of people who participated in the evaluation. This
process establishes the fuzzy relation matrix Rij (equation 8).

Jj1 Jj2 Jj5
Ry R - Ry
Jj1 j2 Jj5
Ry =|Re Rz R (8)
j1 j2 j5
Rin Rin Rin

Step 3: perform fuzzy comprehensive calculation. The weight set Wi is combined with the fuzzy matrix Rij
through fuzzy operations to obtain the comprehensive evaluation vector Bi (equation 9). Based on Bi, the fuzzy
evaluation result B is derived (equation 10). The final score is obtained by multiplying the membership degree
values by the corresponding scores of the evaluation comments {100, 80, 60, 40, 20} and then summing the
results.

B! B? BS
; 1 2 5
B=w-B =|B2 B2 B3 (10)
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In summary, this study uses AHP as the foundation for evaluating the adaptation potential of ornamental
motifs in traditional Huizhou dwellings, leveraging the advantages of AHP’s hierarchical structure, combination
of qualitative and quantitative analysis, and consistency test. Based on the evaluation factors and weight
values, a FCE and ranking of the adaptation potential of the ornamental motif samples are conducted. This
approach aims to provide a more rational basis for the selection and reuse of these ornamental motifs.

RESULTS
Hierarchical Structure Model

In this study, drawing on cultural heritage value evaluation criteria, previous literature, and current practical
needs, a preliminary hierarchy and influencing factors for the adaptation potential of ornamental motifs in
traditional Huizhou dwellings were established. The Delphi method was used for screening, and after three
rounds of feedback, the accuracy and reliability of the results were ensured.“® Ultimately, a hierarchical model
was established, with criteria including composition form, color, cultural connotation, social adaptability, and
visual expressiveness. Based on this model, the factor layer was determined (figure 3).

4( C1. Free composition )

Bl. Composition 4(C2. Symmetrical (‘nmpusition)
Form

C3. Continuous composition )

_((?4. Dark brown

CS5. Reddish brown

B2. Color C6. Chestnut brown

C7. Grayish brown

C8. Grayish white

C9. Noble, elegant

Reuse value of traditional
A. Huizhou houses'
decorative patterns

C10. Natural, vibrant

C11, Steady, stable

l Cultural
B3. Connotation

11 LTI L1 T

C12. Enterprising, infinite

C13. Honest, simple

C14. Applicable fields

LA WAWL W LAWLW LWL LW L WL,

aesthetic needs

Social
l B4, A daptability

15, Compatibility with mudera

—
Possibility of remnstructin%

-186. design elements

AR

C17. Visual appeal )

l BS. Vlsn_lal
Expressiveness

Figure 3. A hierarchical structure model for evaluating the adaptation potential of ornamental motifs in traditional
Huizhou dwellings

i

C18. Visual creativity )

The descriptions of each criterion layer and its factors are as follows:

B1 “Composition Form” is the most fundamental and direct means of expressing and constructing a visual
image. In modern design, the flexible use of various compositional techniques can make visual images more
vivid and unique. C1, C2, and C3 represent the most common compositional methods in modern design. These
factors are used to evaluate and select motifs that not only retain traditional charm and regional characteristics
in their composition but also align with modern design thinking, thereby enhancing their practical adaptation
potential.

https://doi.org/10.56294/dm20251104
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B2 “Color” refers to the colors associated with the materials of ornamental motifs in traditional Huizhou
dwellings. Influenced by the natural environment and construction techniques, traditional Huizhou dwellings
predominantly feature wooden structures. For the people of Huizhou, the color of wood is not just a visual
experience but also carries deep emotional memories.®® This study extracts colors from a large number of
ornamental motifs in traditional Huizhou dwellings, selecting the most common ones as the factor to evaluate
the adaptation potential of the color in these motifs (table 3).

Table 3. Color evaluation factor
C4. Dark brown C5. Reddish brown Cé. Chestnut brown C7. Grayish brown C8. Grayish white

B3 “Cultural Connotation” refers to the deeper meanings conveyed by ornamental motifs in traditional
Huizhou dwellings, which depict various common local themes in abstract or realistic forms and express
characteristics of Huizhou’s regional culture through symbolic artistic techniques. C1 to C5 are connotative
factors extracted from the ornamental motifs in traditional Huizhou dwellings that appear relatively frequently,
expressed in the form of emotional semantic words. For example, the “ice crack motif” resembles the cracking
of ice, symbolizing the beauty of nature and implying the melting of ice and the revival of all things. Therefore,
the main connotation extracted from the ice crack motif would be “natural, vibrant”.6"

B4 “Social Adaptability” includes three factors. C14 evaluates the applicability of ornamental motifs in
traditional Huizhou dwellings in modern design fields, determining whether they are suitable for most fields or
only a few specific areas. C15 evaluates whether these ornamental motifs align with contemporary aesthetic
preferences and needs. C16 evaluates the possibility of reconstructing ornamental motifs in traditional Huizhou
dwellings using modern design methods while retaining the original prototypes.

B5 “Visual Expressiveness” refers to the overall visual performance of ornamental motifs in traditional
Huizhou dwellings and includes two factors. C17 evaluates whether these motifs have the ability to capture
attention and provide a pleasing experience. C18 evaluates whether the motifs possess unique and innovative
visual expressiveness.

Weight for Each Factor

Table 4. Judgement matrix for target layer (A)
A B1 B2 B3 B4 B5 Wi

B1 1 3 1/3 1/3 1/2  0,1223
B2 1/3 1 1/3 1/3 1/3  0,0727
B3 3 1 2 1 0,3118
B4 3 3 1/2 1 1/2  0,2057
B5 2 3 1 2 1 0,2875

Table 5. Judgement matrix for criterion layer (B1)

B1 C1 Cc2 C3 Wi

Cc1 1 1/2 1/2 0,1958
C2 2 1 1/2 0,3108
C3 2 2 1 0,4934

Table 6. Judgement matrix for criterion layer (B2)
B2 C4 C5 Cé6 c7 cs8 Wi

C4 1 1/4 1/4 2 3 0,1325
C5 4 1 1 3 5 0,3657
Cé 4 1 1 2 4 0,3225
c7 172 1/3 1/2 1 3 0,1222
C8 1/3 1/5 1/4 1/3 1 0,0571

After clarifying the influencing factors and their meanings in the evaluation system for the adaptation
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potential of ornamental motifs in traditional Huizhou dwellings, based on the hierarchical model shown in figure
4, the judgment matrices constructed by ten experts were calculated following the sequence of target layer—
criterion layer—factor layer (table 4-table 9). These matrices passed consistency test, with each judgment

matrix having a CR =< 0,1 (table 4).

https://doi.org/10.56294/dm20251104


https://doi.org/10.56294/dm20251104

Data and Metadata. 2025; 4:1104 10

Motif Samples Selection

The final selected motifs samples in this study include geometric motifs, plant motifs, animal motifs, and
artifact motifs, while figure motifs, which are also common, were not included. Figure motifs are rich and
diverse in content and depend on concrete depictions (figure 4). They are often narrative, featuring themes
such as stories from famous works, folk tales, myths, legends, operatic stories, and moral stories reflecting
Confucian ideals like loyalty, filial piety, integrity, and righteousness. These motifs have strong aesthetic and
educational functions and are more suitable for presentation as traditional artworks.®? For figure motifs that
express connotations through storylines, the use of modern design techniques such as extraction, deformation,
abstraction, and deconstruction can affect the completeness and coherence of the story. Therefore, their reuse
and redesign value in the modern design field are relatively low.®® Ultimately, the following 12 motifs were
identified as typical samples for FCE (table 12).

Figure 4. Figure motifs

Table 12. Typical samples

54
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Fuzzy Comprehensive Evaluation of Motif Samples

In this study, the adaptation potential of 12 samples was evaluated using FCE based on the hierarchical
model shown. The evaluation was conducted through an anonymous questionnaire, with questions designed
based on each factor. Due to the special nature of the samples in this study, the respondents needed to have an
understanding of Huizhou traditional culture. Therefore, students from universities in the Huizhou region were
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chosen as the survey participants, as they are important potential users and inheritors of Huizhou culture (table
13). A total of 200 questionnaires were distributed, and 188 valid responses were collected. Among these,
152 questionnaires were from respondents whose household registration is in the Huizhou region. These 152
responses can relatively accurately reflect the relationship between ornamental motifs in traditional Huizhou
dwellings and the needs of the current younger generation.

Based on the questionnaire results, equations 8-10 and table 14, the comprehensive evaluation values of the
target, criterion and factor layers were calculated and the results are shown in table 15.

https://doi.org/10.56294/dm20251104
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DISCUSSION
Interpretation and Analysis of Weighted Values
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Figure 5. Comparison of relative and absolute weights of each factor

The absolute and relative weights from table 11 were organized and ranked to determine the importance of
each factor affecting the adaptation potential of ornamental motifs in traditional Huizhou dwellings, as shown
in figure 5.

From the figure, it can be seen that C17 “Visual Appeal” which belongs to the criterion layer B5 “Visual
Expressiveness” has the highest relative and absolute weights. This indicates that, in the hierarchical model
established in this study, “Visual Appeal” is the most important factor influencing the adaptation potential of
ornamental motifs in traditional Huizhou dwellings. Vision is one of the most important ways for people to
perceive the world. Thomas Reid conducted an in-depth analysis of senses such as vision, hearing, and touch,
highlighting the importance of vision. In fact, over 80 % of external information is obtained through vision.®45
Vision provides people with a wealth of information, which is transmitted to the brain through sensory organs,
leading to perception. As the core of the cognitive process, vision mainly relies on people’s perception of the
shape of things, including understanding their natural properties and cultural meanings.®%%) Thus, the factor
“Visual Appeal” is strongly related to the criterion layers B1 “Composition Form” and B3 “Cultural Connotation.”
The factor C3 “Continuous Composition,” which belongs to B1 “Composition Form” and the factor C9 “Noble,
Elegant” which belongs to B3, have the highest relative weights, indicating that motifs with direct or indirect
characteristics of continuous composition have the highest adaptation potential, and “Noble, Elegant” best
reflects the charm and cultural temperament of ornamental motifs in traditional Huizhou dwellings. These
provide a basis and direction for the modern transformation and innovation of traditional motifs. In modern
design practice, ornamental motifs in traditional Huizhou dwellings with continuous composition and noble,
elegant characteristics can be prioritized for reuse to ensure that the design scheme not only evokes Huizhou
traditional culture but also provides a pleasant visual experience, enhancing people’s affection and recognition
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for Huizhou traditional culture, which is fundamental for cultural heritage. It is important to note that although
the weight of the criterion layer B2 “Color” ranks last, its importance should not be overlooked. Numerous
studies have shown that there is a close relationship between color and human psychological activities, and
certain colors may trigger emotional responses in people influenced by specific environments and cultural
atmospheres.®® The factor C5 “Reddish brown” which belongs to B2 “Color” has the highest relative weight. In
modern design practice, choosing this color can further enhance the emotional expression and attractiveness of
ornamental motifs in traditional Huizhou dwellings, achieving better design effects and improving the adaptation
potential of motifs. Additionally, the weight values of C15 “Compatibility with Modern Aesthetic Needs” and
C16 “Possibility of Reconstructing Design Elements” which belong to the criterion layer B4 “Social Adaptability”
rank high and are also important indicators for evaluating and comparing the adaptation potential of motifs.

In summary, determining the relative and absolute weights of the factors in the hierarchical model enhances
the operability and accuracy of the sample’s fuzzy evaluation, while also providing a reasonable and effective
comparative analysis system for the comprehensive evaluation of the adaptation potential of ornamental motifs
in traditional Huizhou dwellings.

Interpretation and Analysis of Fuzzy Evaluation Results
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Figure 6. Comparison of adaptation potentials of motif samples

Based on the evaluation set of adaptation potential factors for ornamental motifs in traditional Huizhou
dwellings (table 14), a fuzzy evaluation was conducted on the criterion layer and factor layer of the 12 motif
samples. The comprehensive rating for each motif sample was then calculated (table 15). The following
paragraph provides a comparative analysis of the evaluation results, as shown in figure 6.

Overall, Sample 3 and Sample 5 have the highest adaptation potential. They exhibit strong social adaptability
and visual expressiveness, along with composition forms and deep cultural connotations that align well with
modern design thinking. Sample 3 features symmetrical and continuous crabapple motifs. The crabapple, with
its lush and vibrant blossoms, is revered as a divine flower, symbolizing family prosperity and wealth. Sample
5 features continuous but asymmetrical windmill-shaped motifs. The windmill harnesses wind energy and
converts it into power, serving as a tangible object representing the acquisition of wealth. Samples 1, 2, 6, and
7 also have relatively high adaptation potential. They share similar symbolic core elements with Samples 3 and
5 (table 16) and can be reinterpreted through modern design techniques to create new symbolic languages,
thereby establishing an intrinsic connection with the essence of traditional culture.
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Table 16. Symbols and connotations of high-value motif samples

Sample No. Score (Grade) Core element (symbol) Signifier Signified
S3 90,6 (1)

Crabapple  Symbolizes nobility and elegance, a
motif happy and beautiful life.

D>

S5 89,8 (1) Windmill ~ Symbolizes the endless power and
motif wealth bestowed by nature.
S6 88,5 (II) Loong motif Symbolizes continuity and lasting
prosperity.
=l
i
h J
S7 88,0 (Il) Swastika Symbolizes good fortune and
motif auspiciousness, with life renewing
endlessly.
S2 86,5 (II) Ice plum Symbolizes unique beauty and vitality,
motif signifying noble character and strong
will.
S1 84,2 (Il) Ice crack  As the ice melts and all things revive,
motif it symbolizes vitality and the beauty
of nature.

Samples 4, 8, 9, and 10 have moderate overall adaptation potential, while samples 11 and 12 have lower
overall adaptation potential. Samples 4 and 8 belong to linear geometric motifs. Although they have strong
social adaptability and meet modern aesthetic needs, they lack visual expressiveness and do not contain core
elements with clear symbolic meanings, making them ineffective in conveying cultural connotations. Samples
9, 10, 11, and 12 feature traditional realistic styles with vases, bamboo and rocks, bats, and deer as core
elements, clearly conveying deep meanings of peace and stability, integrity and resilience, and wealth and
happiness. However, in the context of modern design, the awareness and acceptance of such motifs, which use
traditional expression methods, are evidently limited among younger groups. Therefore, the fuzzy evaluation
results of this study also partially indicate the market demand and application potential of traditional Huizhou
motifs. This is an important factor that designers need to consider when selecting traditional motifs for reuse.®?

In conclusion, geometric motifs with symbolic meanings and connotations have the highest adaptation
potential in the modern design field. These motifs, based on core elements and using continuous and/or
symmetrical compositions, exhibit characteristics of regionalization, standardization, and systematization.
They have a strong sense of rhythm, balanced and stable imagery, profound cultural connotations, and a
simple, natural decorative effect, aligning with the practical needs of Huizhou cultural inheritance.®® On
the other hand, ornamental motifs that use traditional expression methods, due to their relatively free and
complex imagery, have limited reuse possibilities. Currently, most of these ornamental motifs are displayed as
artworks in museums or published in academic research collections, with their professional nature limiting a
broader audience. This has led to these traditional motifs gradually fading from the daily lives of the public,
facing challenges in heritage and sustainable development.

https://doi.org/10.56294/dm20251104


https://doi.org/10.56294/dm20251104

15 HeY, etal

CONCLUSIONS

Establishing an adaptation potential evaluation system for ornamental motifs in traditional Huizhou
dwellings allows complex issues to become quantifiable and measurable, enhancing designers’ understanding
and selection efficiency of these ornamental motifs, and enabling them to master correct redesign methods
based on practical needs. The Analytic Hierarchy Process (AHP), as one of the most comprehensive multi-criteria
decision-making tools available today, laid the foundation for achieving fuzzy comprehensive evaluation (FCE)
in this study. Based on five criteria—composition form, color, cultural connotation, social adaptability, and
visual expressiveness—and 18 influencing factors, this study constructed a hierarchical model for evaluating
the adaptation potential of ornamental motifs in traditional Huizhou dwellings. The weights were obtained
using expert judgment and passed a consistency test. Since there may be certain differences between expert
cognition and user needs, to better achieve the practical goal of Huizhou cultural inheritance, this study
conducted a comprehensive and factor evaluation of ornamental motif samples using students from universities
in the Huizhou region as the survey respondents. The research results provide designers with clearer and more
practical design guidance, making it easier for the target audience to understand and accept.

However, this study still has certain limitations. First, the fuzzy evaluation questionnaire used in this study
is based on evaluation criteria derived from expert opinions. Since the respondents’ levels of understanding and
attention to Huizhou traditional culture vary, there may be bias in the evaluation ratings of certain factors in the
ornamental motif samples. Second, this study broadly evaluated the adaptation potential of ornamental motifs
in traditional Huizhou dwellings in modern design, which has general practical significance for preliminary
screening. However, different design fields may require adjustments to the selection and redesign methods
of traditional motifs based on practical needs. This also provides a broader perspective for establishing more
specific and detailed evaluation systems for the adaptation potential of ornamental motifs in traditional
Huizhou dwellings in various design fields. Additionally, the number of experts and respondents involved in this
study was relatively small. Although this does not affect the primary findings, increasing the number of survey
participants would enhance the accuracy and persuasiveness of the results.

In future research, the hierarchical model established in this study requires further optimization and
validation through specific design projects. Traditional Huizhou dwellings serve as living spaces that embody
cultural significance through the use of symbolism, metaphor, narrative, and signs. The ornamental motifs in
traditional Huizhou dwellings elucidate the multiple meanings of the “home” as a living space, making them
a crucial element in understanding Huizhou culture and holding special significance. Therefore, while these
ornamental motifs have broad adaptation potential in modern design, their application is inherently directional
and purposeful from the perspective of spatial production and cultural representation. The application and
promotion of the regional uniqueness and design rules of ornamental motifs in traditional Huizhou dwellings in
the field of interior design, especially within urban residential spaces, should be a key focus for future research.
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