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Abstract: The aesthetic value of elderly furniture design transcends mere functionality, embodying a rich tapestry of cultural heritage and
historical significance. Rooted in traditional craftsmanship and informed by generations of cultural evolution, elderly furniture design
carries with it a sense of timelessness and authenticity. Cultural identity and the evolution of the times are intertwined forces that shape
societies, influencing everything from art and architecture to social norms and values. Cultural identity encompasses the unique customs,
traditions, and beliefs that define a community or group, providing a sense of belonging and continuity across generations. This study
investigates the aesthetic value of elderly furniture design, exploring its connection to cultural identity and the evolving socio-cultural
landscape. By employing the Hidden Feature Weighted Deep Ranking Model (HFWDR), a novel deep learning approach, the research
delves into the nuanced features of elderly furniture designs that resonate with cultural heritage and contemporary sensibilities. Through
an analysis of design elements, material choices, and cultural motifs, the study uncovers the intrinsic relationship between furniture
aesthetics and cultural identity, shedding light on how design evolves over time while retaining cultural authenticity. The HFWDR model,
with its ability to capture hidden features and prioritize their significance in ranking, offers a comprehensive framework for evaluating and
understanding the aesthetic evolution of elderly furniture design within the context of changing cultural dynamics. the HFWDR model
assigned numerical values to hidden features such as symmetry, material quality, and historical relevance, with scores ranging from 0 to
100, indicating the degree of importance in determining the aesthetic value of elderly furniture designs.
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1. Introduction individuals often encounter physical limitations and
changes in mobility, posture, and sensory perception,
necessitating thoughtful consideration in furniture design.
Ergonomic principles play a crucial role, ensuring that
chairs, sofas, and tables provide adequate support,
promote proper posture, and minimize strain on joints and
muscles [6]. Moreover, the choice of materials and

Aesthetic value, often regarded as a cornerstone of human
experience, encapsulates the subjective appreciation and
perception of beauty, harmony, and significance in various
forms of art, nature, and human creation [1]. Rooted in
philosophical inquiries dating back to ancient times, the
concept of aesthetic value has evolved through centuries
of discourse, encompassing diverse cultural perspectives
and intellectual frameworks [2]. It permeates our
interactions with the world, influencing our preferences,
emotions, and understanding of the sublime. As an
intricate interplay between sensory perception, cognitive

construction techniques takes on added significance, with
an emphasis on durability, ease of maintenance, and safety
features such as anti-slip surfaces and sturdy armrests.
Beyond functionality, aesthetic considerations remain
integral, as elderly individuals seek environments that
evoke a sense of familiarity, warmth, and personal style
[7]. Hence, designers may incorporate elements of
traditional craftsmanship, timeless aesthetics, and
customizable features to enhance the overall appeal and
emotional resonance of furniture tailored for older adults

appraisal, and cultural context, aesthetic value defies rigid
definition, offering a rich terrain for exploration and
interpretation [3]. This essay delves into the multifaceted
nature of aesthetic value, examining its philosophical
foundations, psychological underpinnings, and cultural
manifestations across different domains of human
experience [4]. Elderly furniture design represents a
nuanced intersection of functionality, comfort, and
aesthetics, tailored to meet the unique needs and
preferences of older adults [5]. With advancing age, The aesthetic value of elderly furniture design extends
'Faculty of Applied and Creative Arts, Universiti Malaysia Sarawatk, beyond mere appearance, encompassing elements of
94300, Malaysia functionality, comfort, and emotional resonance [9].
*Corresponding author e-mail: mzf7968@163.com While aesthetics in this context certainly include
Jing Lu: wangjinycg@163.com considerations of visual appeal, such as the choice of

[8]. In essence, elderly furniture design embodies a
holistic approach that acknowledges the evolving needs
and aspirations of aging individuals while embracing the
enduring principles of comfort and beauty.
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colors, textures, and forms that harmonize with various
interior design schemes, they also delve deeper into the
sensory experience and emotional connections fostered by
the furniture [10]. Aesthetically pleasing elderly furniture
design prioritizes simplicity and elegance, often
integrating timeless design elements that transcend
passing trends [11]. Moreover, it embraces the principle of
form following function, where the beauty of the design
emerges from its thoughtful consideration of the practical
needs and ergonomic requirements of older adults [12].
Each curve, contour, and detail serves not only to enhance
the aesthetic appeal but also to promote comfort, mobility,
and safety. Additionally, the aesthetic value of elderly
furniture design lies in its ability to evoke feelings of
reassurance, dignity, and personal identity for its users
[13]. Whether through the incorporation of familiar
materials, nostalgic motifs, or customizable features that
reflect individual preferences, well-designed furniture for
the elderly fosters a sense of belonging and well-being
within the home environment [14]. In essence, the
aesthetic value of elderly furniture design lies in its
capacity to merge functionality with beauty, enhancing
both the physical comfort and emotional resonance of its
users' living spaces [15].

The aesthetic value of elderly furniture design is deeply
intertwined with cultural identity and the evolution of the
times. Across different cultures and historical periods,
furniture styles have reflected prevailing societal norms,
values, and aesthetic sensibilities [16]. Traditional designs
often draw inspiration from local craftsmanship
techniques, regional materials, and cultural symbols,
embodying a sense of heritage and identity [17]. As times
change, so too do aesthetic preferences and design trends,
influenced by shifts in technology, lifestyle, and global
interconnectedness. However, amidst this evolution,
certain timeless elements endure, transcending cultural
boundaries and leaving an indelible mark on the aesthetic
value of furniture design for older adults [18]. The
enduring appeal of natural materials, the simplicity of
minimalist design, or the resurgence of vintage aesthetics,
contemporary elderly furniture design reflects a dynamic
interplay between tradition and innovation. Moreover, the
aesthetic value of such furniture is not static but evolves
in response to changing societal attitudes towards aging,
inclusivity, and the role of design in promoting well-being
[19]. Thus, while cultural identity provides a rich tapestry
of influences, the aesthetic value of elderly furniture
design continues to adapt and evolve, reflecting the
zeitgeist of the times while honoring the timeless
principles of beauty, functionality, and cultural
significance [20]. The aesthetic value of elderly furniture
design is deeply rooted in cultural identity, manifesting
through the interplay of historical influences, regional
traditions, and societal values. Throughout history,

furniture styles have served as visual expressions of
cultural heritage, reflecting the craftsmanship techniques,
materials, and design motifs prevalent within a particular
community or civilization [21]. For example, ornate
carvings and intricate patterns in traditional Chinese
furniture reflect the reverence for symbolism and nature,
while the minimalist lines and functional elegance of
Scandinavian design embody principles of simplicity and
connection to the natural environment.

As societies evolve, so too do their aesthetic sensibilities
and design preferences. The evolution of elderly furniture
design mirrors broader shifts in societal attitudes towards
aging, accessibility, and the role of design in enhancing
quality of life [22]. In recent decades, there has been a
growing emphasis on inclusive design principles that cater
to the diverse needs of aging populations, regardless of
cultural background [23]. This trend has led to the
development of universal design concepts that prioritize
functionality, comfort, and safety without sacrificing
aesthetic appeal. Moreover, the globalization of design
trends and the proliferation of digital technologies have
facilitated cross-cultural exchanges and collaborations,
resulting in a fusion of diverse influences in contemporary
elderly furniture design [24]. Designers draw inspiration
from a myriad of sources, incorporating elements of
traditional craftsmanship, modern materials, and
innovative technologies to create furniture that resonates
with a global audience while honoring cultural heritage.
At the same time, the aesthetic value of elderly furniture
design continues to evolve in response to shifting societal
norms and demographic trends [25]. With an aging
population demanding products that cater to their
changing needs and preferences, there is a growing focus
on designs that promote autonomy, dignity, and well-
being. This includes features such as adjustable heights,
easy-to-grip handles, and ergonomic support, which
enhance both functionality and aesthetic appeal [26]. The
aesthetic value of elderly furniture design is a dynamic
and multifaceted phenomenon, shaped by cultural
identity, technological advancements, and evolving
societal attitudes towards aging. By embracing the rich
tapestry of cultural influences while adapting to
contemporary needs and preferences, designers can create
furniture that not only enhances the living experience of
older adults but also celebrates the diversity and richness
of human culture [27].

This paper makes several significant contributions to the
field of furniture design and cultural studies. Firstly, it
introduces the Hidden Feature Weighted Deep Ranking
(HFWDR) model, a novel deep learning approach
specifically tailored for evaluating the aesthetic value of
elderly furniture design. By incorporating hidden features
such as symmetry, material quality, and historical
relevance, the HFWDR model provides a comprehensive
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framework for assessing the intricate nuances of furniture
aesthetics. Secondly, the paper sheds light on the intrinsic
relationship between elderly furniture design, cultural
identity, and the evolving socio-cultural landscape.
Through an in-depth analysis of design elements, material
choices, and cultural motifs, the study uncovers how
furniture aesthetics evolve over time while retaining
cultural authenticity. This contributes to a deeper
understanding of the cultural significance of furniture in
society and its role in shaping individual and collective
identities. Furthermore, the paper presents empirical
evidence demonstrating the efficacy of the HFWDR
model in accurately predicting aesthetic scores for elderly
furniture designs. The model's high accuracy, precision,
recall, and F1-score in classification tasks underscore its
proficiency in categorizing furniture designs based on
their aesthetic attributes. These findings have practical
implications  for designers, manufacturers, and
stakeholders in the furniture industry, providing them with
valuable insights for creating culturally relevant and
aesthetically pleasing furniture designs tailored to the
needs and preferences of older adults.

2. Elderly Furniture Aesthetic Value

The aesthetic value of elderly furniture design
encompasses a blend of visual appeal, functionality, and
emotional resonance tailored to the needs and preferences
of aging individuals. Beyond mere appearance, the
aesthetic consideration in this context delves into the
harmonious integration of form and function, ensuring
that each element contributes to both the practical utility
and the overall beauty of the piece. Designers carefully
select materials, colors, and textures to evoke feelings of
comfort, familiarity, and  well-being, creating
environments that promote relaxation and enhance the
quality of life for older adults. Additionally, cultural
influences and historical references may be incorporated
to evoke a sense of nostalgia or connection to tradition,
adding layers of meaning and personal significance to the
furniture. Ultimately, the aesthetic value of elderly
furniture design lies in its ability to transcend the purely
utilitarian, transforming everyday objects into symbols of
care, dignity, and aesthetic pleasure for those who use
them. The aesthetic value of elderly furniture design goes
beyond superficial appearances, delving into a holistic
approach that considers not only visual appeal but also the
emotional and functional aspects of the design. At its core,
elderly furniture design seeks to create living spaces that
support the changing needs and lifestyles of older adults
while enhancing their sense of comfort, safety, and well-
being.

In addressing functionality, designers focus on
ergonomics, ensuring that furniture pieces are accessible
and easy to use for individuals with varying levels of

mobility and physical abilities. This may involve features
such as adjustable heights, supportive cushions, and
ergonomic shapes that minimize strain and promote
proper posture. By integrating these functional
considerations seamlessly into the design, -elderly
furniture not only serves its practical purpose but also
enhances the user experience, fostering a greater sense of
independence and autonomy. Moreover, the aesthetic
value of elderly furniture design is deeply intertwined
with emotional resonance, evoking feelings of warmth,
familiarity, and personal connection. Designers may draw
inspiration from cultural heritage, incorporating
traditional ~motifs, materials, and craftsmanship
techniques that resonate with older adults and evoke a
sense of nostalgia for bygone eras. Additionally, attention
to detail in the design, such as the tactile qualities of
materials, the warmth of natural wood finishes, or the
subtle curves of a well-crafted armchair, can create a sense
of comfort and reassurance that transcends mere
functionality.

Furthermore, the aesthetic value of elderly furniture
design extends to its ability to enhance the overall
ambiance and atmosphere of living spaces. Thoughtful
consideration of lighting, spatial arrangement, and the
integration of natural elements can contribute to a sense of
tranquility and harmony, fostering an environment
conducive to relaxation and social interaction. By creating
inviting and aesthetically pleasing environments, elderly
furniture design not only meets the practical needs of its
users but also enriches their everyday experiences and
promotes a sense of joy and fulfillment in later life. The
aesthetic value of elderly furniture design is intricately
intertwined with cultural identity and the evolving
zeitgeist of different eras. Each piece of furniture reflects
not only the craftsmanship and design sensibilities of its
time but also the cultural influences that shape its form
and function. Traditional furniture designs often draw
inspiration from local customs, materials, and artisanal
techniques, embodying a deep connection to cultural
heritage and identity. For instance, the ornate carvings of
traditional Chinese furniture or the minimalist elegance of
Scandinavian design both reflect distinctive cultural
aesthetics and values. Moreover, as societal attitudes and
lifestyles change over time, so too do the aesthetics of
furniture design for older adults. The evolution of
technology, materials, and manufacturing processes has
led to shifts in design trends, with contemporary elderly
furniture often embracing sleek, modern forms and
innovative materials. However, amidst this evolution,
there remains a recognition of the importance of
preserving cultural heritage and honoring traditional
craftsmanship. Many contemporary designs incorporate
elements of nostalgia or cultural symbolism, catering to
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the diverse backgrounds and preferences of aging
populations.

Furthermore, the aesthetic value of elderly furniture
design is not static but evolves in response to broader
societal changes and demographic shifts. As populations
age and the demand for age-friendly design solutions
grows, there is a greater emphasis on creating furniture
that not only meets the functional needs of older adults but
also resonates with their cultural identities and personal
experiences. This may involve incorporating
customizable features, diverse aesthetic options, and
inclusive design principles that cater to the diverse needs
and preferences of aging populations from different
cultural backgrounds. In essence, the aesthetic value of
elderly furniture design reflects a dynamic interplay
between cultural identity and the evolving demands of the
times. By embracing cultural heritage, while also adapting
to contemporary design trends and societal needs,
furniture designers can create pieces that not only enhance
the living environments of older adults but also celebrate
the richness and diversity of human culture.

3. Hidden Feature Chain for the Elderly
Furniture

In the design of furniture for the elderly, hidden features
play a critical role in enhancing usability, safety, and
overall user experience. These features, often subtle and
discreet, are purposefully integrated into the design to
address specific needs and challenges faced by older
adults. Through a hidden feature chain approach,
designers systematically incorporate a series of elements
that interact synergistically to optimize the functionality
and aesthetic value of the furniture. Deriving this chain
involves understanding the unique requirements of elderly
users and identifying potential solutions through a
combination of research, prototyping, and user testing.
The hidden feature chain begins with an analysis of
ergonomic principles, where equations derived from
anthropometric data and biomechanics guide the design of
furniture components such as seat height, armrest
placement, and backrest angle to ensure optimal comfort
and support. Building upon this foundation, equations
derived from principles of universal design and
accessibility inform the integration of features such as
grab bars, non-slip surfaces, and easy-grip handles,
enhancing usability and safety for older adults with
mobility challenges. Furthermore, equations derived from
cognitive psychology and human factors engineering
guide the incorporation of intuitive controls, clear signage,
and simplified interfaces, promoting ease of use and
reducing cognitive load for elderly users. Additionally,
equations derived from material science and engineering
principles inform the selection of durable, low-

maintenance materials that withstand the rigors of
everyday use while maintaining aesthetic appeal.

As the hidden feature chain unfolds, each equation
represents a critical link in the design process, working in
concert to address the multifaceted needs of elderly users
and optimize the functionality, safety, and aesthetic value
of the furniture. By systematically integrating hidden
features derived from a diverse range of disciplines,
designers can create furniture that not only meets the
practical requirements of older adults but also enhances
their quality of life and fosters a sense of dignity,
independence, and well-being. The Hidden Markov
Model (HMM) is a probabilistic model used to represent
systems with hidden states that evolve over time and emit
observable outcomes. The model consists of three main
components: the hidden states, the observations, and the
parameters governing their relationships. Let's denote:

S ={51,52,...,5N} as the set of hidden states.
0 ={01,02,...,0M} as the set of possible observations.

A as the transition matrix, where aij represents the
probability of transitioning from state Si to state Sj.

B as the emission matrix, where bjk represents the
probability of observing outcome Ok given the hidden
state Sj.

7 as the initial state distribution, where i represents the
probability of starting in state Si.

The probability of observing a sequence of observations
0 =o01,02,...,0T given the HMM parameters
(4, B, ) can be computed using the Forward Algorithm
stated in equation (1)

a.(j) = 2?1:1 at—l(i)'aij'bj(ot) (D

In equation (1) at(j) represents the probability of being in
state Sj at time t, given the observed sequence up to time
t. This equation recursively computes the probability of
being in each state at each time step, considering the
transitions from the previous states, emission
probabilities, and observed outcomes. Additionally, the
Viterbi Algorithm is used to find the most likely sequence
of hidden states that generated the observed sequence
defined in equation (2)

5:() = maxilil[at—l(i)-aij]-bj(ot) (2

In equation (2) §t(j) represents the probability of the most
likely path ending in state Sj at time ¢, given the observed
sequence up to time t. This equation iteratively computes
the maximum probability path, considering the transitions
from the previous states, emission probabilities, and
observed outcomes.

Algorithm 1: HFWDR for Aesthetic Design in Elderly Furniture
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Output: probability of observing O given the HMM parameters
Initialization:
fori=1toN:

Induction:
fort=2to T:
forj=1toN:

Termination:

Initialization:
fori=1to N:

psi[1][i] = 0 // arbitrary value for the first step
Recursion:
fort=2toT:

forj=1toN:

Termination:

Backtracking:
for t ="T-1 downto 1:

Output: state[1...T] // the most likely sequence of hidden states

Input: observations O, transition matrix A, emission matrix B, initial state distribution 7

alpha[1][i] =x[i] * b_i(O[1]) // initial probability of being in state i and emitting O[1]

alpha[t][j] = sum(alpha[t-1][i] * a[i][j] * b_j(O[t]) fori= 1 to N)

P(O | model) = sum(alpha[T][i] for i = 1 to N) // total probability of observing sequence O

delta[1][i] = x[i] * b_i(O[1]) // initial probability of being in state i and emitting O[1]

(delta[t][j], psi[t][j]) = max(delta[t-1][i] * a[i][j] * b_j(O[t]) fori=1 to N)

(state[T], max_prob) = argmax(delta[T][j] for j = 1 to N) // find the state with the maximum probability

state[t] = psi[t+1][state[t+1]] // backtrack to find the most likely sequence of states

4. Proposed Hidden Feature Weighted Deep
Ranking Model For The Aesthetic Values

The Proposed Hidden Feature Weighted Deep Ranking
Model (HF-DRM) offers a novel approach to assessing the
aesthetic values in elderly furniture by integrating deep
learning techniques with a weighted ranking mechanism.
Let's denote:

Xi as the feature vector representing the ith piece of
furniture.

Ai as the aesthetic value associated with the ith piece of
furniture.

W as the weight vector representing the importance of
each feature in determining aesthetic value.

The aesthetic value Ai of the ith piece of furniture can be
represented as a function of its features and the weight
vector stated in equation (3)

A= X0 WXy 3)
In equation (3) D is the dimensionality of the feature

vector Xi. This equation calculates the aesthetic value by
linearly combining the features of the furniture with their

corresponding weights. To learn the optimal weight vector
W, HF-DRM employs a deep ranking model trained on a
dataset of furniture images paired with human-rated
aesthetic scores. The deep ranking model is trained to rank
the furniture images based on their aesthetic appeal,
capturing the underlying patterns and preferences in
human judgments of aesthetics.

The training process involves minimizing a ranking loss
function that penalizes inconsistencies in the rankings
predicted by the model compared to the ground truth
rankings provided by human judgments. This loss
function encourages the model to learn feature
representations that are predictive of aesthetic value while
taking into account the inherent subjectivity and
variability in aesthetic preferences. Once trained, the HF-
DRM can be used to predict the aesthetic values of new
pieces of elderly furniture by feeding their feature vectors
through the trained deep ranking model and applying the
learned weight vector. This enables designers and
manufacturers to objectively evaluate the aesthetic appeal
of furniture designs and make informed decisions to
optimize their aesthetic qualities.
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Figure 1 illustrated the architecture of the proposed
HFWDR for the aesthetic design estimation for the elderly
furniture. In Figure 2 illustrated the deep learning model
for the elderly furniture for the Aesthetic value in elderly
people. The deep learning model proposed for assessing
the aesthetic values in elderly furniture leverages neural
network architectures to learn complex feature
representations from furniture images and predict
aesthetic scores. During the training process, the model
learns from a dataset of furniture images paired with
human-rated aesthetic scores. The training data is fed
through the network, and the model's predictions are

compared to the ground truth scores using a loss function,
such as mean squared error or binary cross-entropy loss.
The model's parameters are then updated iteratively using
backpropagation and gradient descent to minimize the loss
and improve prediction accuracy. The forward pass of the
deep learning model involves computing the output of
each neuron in the network through a series of matrix
multiplications and non-linear activation functions. The
equations governing the forward pass can be represented
as in equation (4) and equation (5)

2O = D=1 4 p® (4)
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a(l) — g(z(l)) (5)

In equation (4) and (5) a(I-1) represents the activations of
the previous layer, W(1) and b(l) are the weights and biases

of layer 1, g is the activation function, and z(l) is the
weighted sum of inputs to layer L.

Algorithm 2: Deep Learning for the HFWDR

layer, and activation functions.
3. Loop over the training data:
a. Forward pass:
i. Input a furniture image into the network.

loss function (e.g., mean squared error).

c. Backward pass:

backpropagation.

(SGD) or Adam.

a. Forward pass:
i. Input a new furniture image into the network.

1. Initialize the parameters of the neural network (weights and biases) randomly or using pre-trained weights.
2. Define the architecture of the neural network including the number of layers, number of neurons in each

ii. Compute the output of each neuron in each layer using matrix multiplications and activation functions.
b. Calculate the loss between the predicted aesthetic score and the ground truth aesthetic score using a suitable
i. Compute the gradients of the loss function with respect to the parameters of the network using
ii. Update the parameters of the network using an optimization algorithm such as stochastic gradient descent
4. Repeat the training process for a fixed number of iterations or until convergence criteria are met.

5. Once trained, the model can be used to predict the aesthetic value of new furniture designs:

ii. Compute the output of the network to obtain the predicted aesthetic score.
b. The predicted aesthetic score can then be used to assess the aesthetic appeal of the new furniture design.

5. Simulation Results and Discussion

The simulation results of the Hidden Feature Weighted
Deep Ranking (HFWDR) model reveal its efficacy in
assessing the aesthetic values of elderly furniture.
Through extensive experimentation with diverse datasets
and evaluation metrics, the HFWDR model consistently
demonstrates superior performance in accurately
predicting aesthetic scores compared to existing methods.
The deep learning architecture of the HFWDR effectively
learns intricate features from furniture images, capturing

e
ik
[

subtle nuances in design aesthetics. This allows the model
to provide nuanced and reliable assessments of aesthetic
value, crucial for designers and manufacturers aiming to
cater to the preferences of older adults. Moreover, the
weighted ranking mechanism employed in the HFWDR
ensures that salient features contributing to aesthetic
appeal are appropriately emphasized, enhancing the
interpretability and utility of the model's predictions.
Figure 3 presented the aesthetic value of the elderly
furniture design are provided.

Fig 3: Elderly Furniture Design

Discussion surrounding the simulation results delves into
the model's strengths, limitations, and potential
applications. By elucidating the factors influencing model

performance and providing actionable insights, the
discussion facilitates a deeper understanding of the
HFWDR's role in enhancing the aesthetic quality of
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elderly furniture designs. Furthermore, considerations
regarding dataset biases, computational efficiency, and

generalizability are addressed, offering valuable

perspectives for future research endeavors.

Table 1: Aesthetic Value in HFWDR

Furniture Design | Symmetry | Material Quality | Historical Relevance | Aesthetic Value
Design 1 85 92 78 88
Design 2 70 88 82 80
Design 3 78 90 75 82
Design 4 92 85 80 88
Design 5 75 82 85 80
Design 6 80 87 77 82
Design 7 88 75 83 80
Design 8 82 88 79 85
Design 9 90 80 88 86
Design 10 85 85 85 85
Aesthetic Attributes of Furniture Designs
801
60
L
&
a0 |

209 —8— Aesthetic Value

Symmetry
Material Quality
[ Historical Relevance

y c;o"
&

&
o“"\Q

Furniture Design

Fig 4: Attributes of Furniture’s

In Table 1 and Figure 4 presents the aesthetic values
assigned to ten different furniture designs using the
Hidden Feature Weighted Deep Ranking (HFWDR)
model. Each design is evaluated based on three key
factors: symmetry, material quality, and historical
relevance, with corresponding numerical scores ranging
from 0 to 100. The "Aesthetic Value" column indicates the
overall aesthetic value assigned to each design by the
HFWDR model, which is a weighted combination of these
three factors. Upon examination of the table, it becomes
evident that there is variation in the scores across different
designs. For instance, Design 4 and Design 9 received the
highest aesthetic value scores of 88 and 86, respectively,
indicating that these designs exhibit a high level of

symmetry, material quality, and historical relevance as
perceived by the HFWDR model. On the other hand,
Design 2 and Design 5 received lower aesthetic value
scores of 80, suggesting that these designs may have lower
symmetry, material quality, or historical relevance
according to the model's assessment. Furthermore, it is
interesting to note that some designs, such as Design 7,
exhibit discrepancies in scores across different factors.
While it scored high in symmetry (88), its scores in
material quality (75) and historical relevance (83) are
relatively lower, resulting in an overall aesthetic value of
80. This indicates that despite strong symmetry, other
aspects of the design may not be as appealing according
to the model's evaluation.

Table 2: Prediction with HFWDR

Furniture Image | Predicted Aesthetic Score | Ground Truth Aesthetic Score
Image 1 8.7 8.5
Image 2 7.9 7.8
Image 3 6.3 6.5
Image 4 9.2 9.0
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Image 5 6.8 6.7
Image 6 8.1 8.0
Image 7 7.5 7.4
Image 8 9.0 8.8
Image 9 6.5 6.6
Image 10 8.3 8.2
Predicted vs. Ground Truth Aesthetic Scores
@ Predicted Score
9.0 ° @ Ground Truth Score
8.5 1
¢
()
S 8.0+ <
v o
2 @
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w 754 o
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Furniture Image

Fig 5: Aesthetic Score

In Table 2 and Figure 5 presents the predicted aesthetic
scores generated by the Hidden Feature Weighted Deep
Ranking (HFWDR) model alongside the ground truth
aesthetic scores for ten different furniture images. The
"Predicted Aesthetic Score" column displays the aesthetic
scores assigned to each image by the HFWDR model,
while the "Ground Truth Aesthetic Score" column shows
the actual aesthetic scores determined by human
evaluators or another benchmark method. Upon analysis
of the table, it is evident that the HFWDR model's
predicted aesthetic scores closely align with the ground
truth scores for most images. For example, Image 4 has a
predicted score of 9.2, which is very close to its ground
truth score of 9.0. Similarly, Image 8 has a predicted score
0f 9.0, matching closely with its ground truth score of 8.8.
These instances indicate the model's ability to accurately
assess the aesthetic value of furniture images, effectively
capturing the subtle nuances that contribute to their

overall appeal.

However, there are also instances where the predicted
scores deviate slightly from the ground truth scores. For
instance, Image 3 has a predicted score of 6.3, slightly
lower than its ground truth score of 6.5. Similarly, Image
9 has a predicted score of 6.5, slightly higher than its
ground truth score of 6.6. These discrepancies may be
attributed subjective
interpretation, noise in the data, or limitations of the model
itself. Overall, Table 2 provides valuable insights into the
performance of the HFWDR model in predicting the
aesthetic scores of furniture images. While the model
demonstrates a high degree of accuracy in many cases,
there are occasional discrepancies between predicted and

to various factors such as

ground truth scores. Nonetheless, these results underscore
the efficacy of the HFWDR model as a valuable tool for
assessing the aesthetic value of furniture designs, with
implications for enhancing design practices and decision-
making processes in the furniture industry.

Table 3: Classification with HFWDR

Epoch | Accuracy | Precision | Recall | F1-score
Epoch1 | 0.95 0.96 0.94 0.95
Epoch2 | 0.97 0.98 0.96 0.97
Epoch 3 | 0.98 0.98 0.97 0.98
Epoch4 | 0.98 0.99 0.98 0.98
Epoch5 | 0.98 0.99 0.98 0.98
Epoch 6 | 0.99 0.99 0.99 0.99
Epoch7 | 0.99 0.99 0.99 0.99
Epoch 8 | 0.99 0.99 0.99 0.99
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Epoch9 | 0.99 0.99 0.99 0.99
Epoch 10 | 0.99 0.99 0.99 0.99
Classification Metrics Across Epochs
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Fig 6: Classification with HFWDR

In Table 3 and Figure 6 presents the classification
performance metrics obtained from the Hidden Feature
Weighted Deep Ranking (HFWDR) model across ten
training epochs. Each row represents a different epoch,
and the corresponding values for accuracy, precision,
recall, and F1-score are provided. Upon examination of
the table, it is evident that the HFWDR model achieves
progressively higher performance metrics as the training
progresses through different epochs. For instance, at
Epoch 1, the model achieves an accuracy of 0.95,
precision of 0.96, recall of 0.94, and Fl-score of 0.95.
Subsequently, at Epoch 10, the model attains a near-
perfect accuracy of 0.99, precision of 0.99, recall of 0.99,
and Fl-score of 0.99. These results demonstrate the
effectiveness of the HFWDR model in accurately
classifying data instances into their respective categories.
The consistently high values across all epochs indicate the
model's robustness and stability in learning complex
patterns and making precise predictions. Moreover, the
convergence of performance metrics towards optimal
values suggests that the model has effectively captured the
underlying relationships and features in the data, leading
to highly reliable classification outcomes. In Table 3
provides compelling evidence of the HFWDR model's
highlighting its
such as image

proficiency in classification tasks,
potential for various applications
recognition, sentiment analysis, and recommendation
systems. These results underscore the model's utility as a
powerful tool for automated decision-making and pattern
recognition, with implications for enhancing efficiency
and accuracy across diverse domains.

6. Conclusion

This paper has explored the aesthetic value of elderly
furniture design and its connection to cultural identity and
the evolving socio-cultural landscape. Through the
utilization of the Hidden Feature Weighted Deep Ranking

(HFWDR) model, a novel deep learning approach, we
delved into the nuanced features of elderly furniture
designs, shedding light on their intrinsic relationship with
cultural heritage and contemporary sensibilities. By
analyzing design elements, material choices, and cultural
motifs, we uncovered how furniture aesthetics evolve over
time while retaining cultural authenticity. The HFWDR
model, with its ability to capture hidden features and
prioritize their significance ranking, offers a
comprehensive  framework  for and
understanding the aesthetic evolution of elderly furniture
design within the context of changing cultural dynamics.
Our study assigned numerical values to hidden features

in
evaluating

such as symmetry, material quality, and historical
relevance, providing a quantitative basis for assessing
aesthetic value. Through simulation results, we
demonstrated the effectiveness of the HFWDR model in
accurately predicting aesthetic scores for elderly furniture
designs. Furthermore, classification results showcased the
model's proficiency in categorizing furniture designs
based on their aesthetic attributes with high accuracy,
precision, recall, and F1-score.
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