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Figure 1: Pipeline of this paper. We first collect the seal carvings of 8 seal carvers in Zhuwen and Baiwen and filter the data to
ensure the data quality. Then we use Statistics-based and Model-based methods to calculate the metrics. Finally, we analyze the
quantitative results and explore the styles of different seal carvers.

ABSTRACT

This paper introduces a systematic framework for the aesthetic eval-
uation of Chinese seal carving, a traditional art form to be predom-
inantly assessed qualitatively. For a more objective understanding
and evaluation of it, we build a dataset of seal carvings from eight
distinguished artists, including "the Four Great Masters of the Late
Qing Dynasty" and four other renowned seal carvers. Our methodol-
ogy combines statistical analysis and machine learning to calculate
aesthetic metrics across five dimensions: Balance, Fluency, Layout,
Fullness, and Similarity. Specifically, we employ statistical methods
to determine the Center of Gravity, Central Axis, White Space Ratio,
and Line Thickness Uniformity. Additionally, we utilize machine
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learning to recognize Zhuwen and Baiwen scripts, assess script full-
ness, and analyze similarity through high-dimensional embedding.
Our XGBoost experiments emphasize certain metrics’ importance
in distinguishing artists’ styles. Moreover, the confusion matrix
analysis illustrates master carvers’ influence on successors and Qi
Baishi’s distinctive style. This study standardizes the evaluation
of seal carving aesthetics and mitigates subjectivity in traditional
methods. By offering a fresh perspective on this ancient art, our
work contributes to its preservation and promotion in the digital
age.
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1 INTRODUCTION

Seal carving (zhuanke, Chinese: 5%/ ) is a traditional art form of
engraving Chinese characters on the surface of a seal [14]. The
characters are mainly in "seal script", which is closely related to and
very different from Chinese calligraphy in terms of artistic presen-
tation and aesthetic style. The current research on seal carving art
mainly includes the historical construction of seal carving art [11],
the interpretation and appreciation of specific seal carvers from the
professional point of view [19], and the creation of seal carving art
in combination with generative technology [15], and so on.

These studies are important components of the theory and dis-
semination of the art of seal carving, but there is a gap in research
on aesthetic assessment. Combining the qualitative style of seal
carvers with the quantitative aesthetic assessment indexes can
better help us understand and assess the seal carving art using
automated methods. At the same time, a standardized quantitative
method can avoid the bias of subjective judgment. In this study,
we have selected six representative seal carvers as our subjects,
namely Wu Ranzhi, Zhao Zhiqian, Huang Mufu, and Wu Chang-
shuo, collectively known as "the Four Great Masters of the Late
Qing Dynasty," as well as Qi Baishi and Zhang Dagqian, recognized
as "the Southern Zhang and Northern Qi.

We quantify the aesthetic indexes of the works of six seal carvers
from five dimensions, namely balance, fluency, layout, fullness, and
similarity, using both quantitative statistics and machine learning
models. The quantitative statistics include the center of gravity,
central axis, white space ratio, and line thickness uniformity, and
the machine learning models include the recognition of Zhuwen’s
white text and its degree of script fullness and the similarity analysis
based on high dimensional embedding.

Our research contributes to the field of seal carving art in several
ways, benefiting both scholars and practitioners. By providing a
quantitative method for aesthetic assessment, our study bridges
the gap between the subjective, qualitative style of seal carvers
and the objective, quantitative aesthetic assessment indexes. This
not only aids scholars and researchers in better understanding and
evaluating seal carving art, but it also provides practitioners with a
standardized method for creating and assessing their own works.
Additionally, the construction of a new seal carving image dataset,
consisting of the works of the six representative seal carvers, will
be a valuable resource for scholars, art historians, and enthusiasts,
offering a comprehensive and diverse collection for further study
and appreciation.

In summary, our contributions are enumerated as follows:

o Seal Carving Dataset. We construct a new seal carving image
dataset consisting of the works of six representative seal
carvers. It contains two types Zhuwen and Baiwen.

o Quantitative Assessment Indicators. We use statistical meth-
ods to calculate the Center of Gravity, Central Axis, White
Space Ratio, and Line Thickness Uniformity, four important
aesthetic indexes of seal carving.

o Comprehensive Style Appreciation. We combine quantitative
indicators and qualitative conclusions to conduct a more
profound and multi-dimensional excavation and apprecia-
tion of the artistic styles of the six chosen seal carvers.

Li et al.

2 RELATED WORK

Chinese Seal Carving. Seal carving has a long history of devel-
opment, and a large portion of research has focused on the study
of the history of seal carving and the stylistic characteristics of
different stages. These include the basic theory and framework [2],
the development and prosperity of specific stages [8, 16], and so
on. This type of research usually starts from historical materials
and works that have been handed down to us, and explores the
artistic value and technical evolution of seal carving. A group of
scholars also focus on an in-depth study of the style of a particular
influential seal carver, encompassing unique techniques and blades,
innovations and practices, etc [1, 18]. The art of seal carving has its
unique concerns, such as the layout between characters, the overall
visual effect and so on. Therefore it still has rich research space
worthy of in-depth investigation.

Aesthetic Evaluation. Theories and methods related to aesthetic
evaluation have been widely studied and applied in fine arts and
calligraphy [4, 9, 13]. There are many different ways to automate
aesthetic assessment, including measures of symmetry, coherence,
complexity, contrast, and grouping [10]. For example, Fan et al. [5]
used eye-tracking to measure and assess the visual complexity of
Chinese ink paintings. With the development of artificial intelli-
gence techniques, these assessment methods are no longer limited
to computational modeling. For example, the convolutional neural
network (CNN)-based model extracts aesthetic features [7] to rate
pictorial aesthetics. Research on seal carving using a systematic ap-
proach to aesthetic assessment or stylistic exploration is still limited,
so our study combines statistical methods of metrics computation
and machine learning to analyze the works of six representative
seal carvers stylistically.

3 METHODOLOGY

In this section, we will outline an overall pipeline for the aesthetic
assessment of seal carving artworks and address the existing gap
in their quantitative evaluation. Specifically, we will discuss the
construction of datasets and the computation of different metrics
to enhance the evaluation process.

3.1 Datasets

To gather ample and representative data, we conducted separate
collections of seal carving works from the "Four Masters of Chi-
nese Seal Carving in the Late Qing Dynasty" (WU Rangzhi, ZHAO
Zhiqian, HUANG Mufu, and WU Changshuo), "Southern Zhang
and Northern Qi" (ZHANG Dagian and Qi Baishi), as well as from
equally renowned seal carving artists LIU Haili and LI Keran. The
data selection process involved careful consideration and adher-
ence to specific rules and criteria to ensure the inclusiveness and
representativeness of the dataset.

In the data selection process, we implemented inclusive crite-
ria to encompass a diverse range of artistic styles and historical
significance. This included selecting works from each artist that ex-
emplified distinct characteristics and artistic techniques, ensuring a
comprehensive representation of their respective contributions to
the art of seal carving. Additionally, we applied exclusive criteria to
eliminate any potential biases or limitations in the dataset, such as
excluding duplicate or derivative works, and prioritizing original
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Figure 2: The samples from the proposed dataset.

and influential pieces that captured the essence of each artist’s
unique style.

Furthermore, data collection was organized based on distinct
artists and the types of seal carving works (Zhuwen or Baiwen),
allowing for a comprehensive and systematic compilation of seal
carving examples across different artists and seal types. The sam-
ples from the constructed dataset are illustrated in Figure 2. This
meticulous approach to data selection and organization resulted
in a robust and diverse seal carving dataset that serves as a valu-
able resource for comprehensive analysis and appreciation of this
traditional art form.

3.2 Metrics

After gathering the necessary data, we proposed eight evaluation
metrics for seal carving works, covering aspects of balance, fluency,

layout, fullness, and similarity. These metrics serve as quantitative
indicators to assess the artistic quality and aesthetic value of the
seal carving works. Four of the metrics rely on statistical methods,
analyzing factors such as the Center of Gravity, Central Axis, White
Space Ratio, and Line Thickness Uniformity to quantify specific
aspects of the seal carvings. On the other hand, the remaining

Figure 3: The visual center of gravity is represented by black
dots on the seal carving works.
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Figure 4: Examples of metrics on the center of gravity, central axis, and white space.

four metrics utilize advanced deep learning techniques, such as
image recognition and high-dimensional embedding analysis, to
provide a more in-depth assessment of the works. By defining these
metrics and providing the corresponding computational methods,
we aim to establish a comprehensive and objective framework for
evaluating seal carving art, bridging the gap between traditional
artistic evaluation and modern technological advancements.

3.3 Metrics based on statistics

Center of Gravity. The center of gravity in a seal carving refers to
the point where the visual weight is most concentrated, influencing
the overall balance and composition of the artwork. Given that seal
carving often features multiple characters intricately arranged on
a single seal, the placement of the center of gravity within this
amalgamation of characters plays a crucial role in determining the
visual impact and aesthetic appeal of the artwork. In a flat seal
carving representation, the center of gravity can be thought of as
a coordinate position that represents the average location of the
visual weight distribution across the composition, calculated as
follows:

I Xy xI(xy) )

X = ,

I I(xy)

L5 s v I y)
S S ny)

g= @

This calculation is essential for understanding the spatial ar-
rangement and harmonious distribution of elements within the
confined space of the seal carving, providing insights into the artis-
tic prowess and skill of the seal carver in achieving visual balance
and coherence in their work. Figure 3 depicts the location of the
visual center of gravity on the seal carving artwork.

Central Axis. The central axis in a seal carving is a theoretical
line that runs through the center of gravity, effectively dividing the
artwork into two visually balanced parts. This structural feature
plays a fundamental role in achieving overall balance and stability
in the composition, serving as a geometric metric derived from the
center of gravity. As illustrated in Figure 4, we use two black dashed
lines to represent the horizontal and vertical central axes. These
lines serve to visually divide the seal carving into four balanced
sections, providing a clear and objective measure of the artwork’s
equilibrium and harmonious layout. The central axis serves as a
crucial reference point for evaluating the spatial distribution of
visual elements within the seal carving, offering insights into the

artist’s skill in achieving a well-balanced and aesthetically pleasing
composition.
White Space Ratio. White space in seal carving refers to the area
within the artwork that is not filled with lines or characters, play-
ing a crucial role in creating a sense of "emptiness” that is highly
valued in Chinese art for its aesthetic significance. In Zhuwen seal
carving, the white space is defined as the area within the border
outside the characters, emphasizing the importance of the empty
spaces surrounding the characters in enhancing the overall visual
impact of the seal carving. On the other hand, in Baiwen seal carv-
ing, the concept of white space refers to the area occupied by the
characters themselves, highlighting the contrast between the filled
and empty spaces within the composition. The calculation of white
space in seal carving involves measuring the specific areas within
and outside the characters, providing insights into the strategic use
of empty spaces to create a harmonious and visually appealing art-
work that conveys a sense of balance and elegance. The calculation
is as follows:
W-1H-1
White space = Z Z I(x,y), 3)

x=0 y=0

W};;exslpiace @)
We calculated the ratio of white space in the entire seal carving
artwork and the ratio of white space after dividing the central axis
visually into four parts in Figure 4.

White Space Ratio =

-
Horizontality: Horizontality:
0.9045 0.8207
Verticality: Verticality:
0.8593 0.8004

24

- Horizontality: Horizontality:
0.9200 0.7972
Verticality: Verticality:
0.8052 0.9191

Figure 5: The line thickness uniformity metric is utilized
to quantify seal carving works in both the horizontal and
vertical directions.

Line Thickness Uniformity. This metric is designed to assess
the thickness variation and overall consistency of the lines within
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Figure 6: Training details in Zhuwen and Baiwen Recognition.

a seal carving. It utilizes a numerical scale ranging from 0 to 1 to
represent the degree of uniformity, with lower values indicating
greater unevenness and higher values indicating complete unifor-
mity in line thickness. The calculation formula for this metric is as
follows:

SN I(xi,yi))
T: = ]_—, 5
i N; (5)

(6)

E=1 7 (7)
where I(x, y) represents the gray value of the pixel point (x, y) in
the image, N; represents the number of pixels in area i, x; and y;;
represent the horizontal and vertical coordinates of the pixels in
region i respectively, and T represents the average stroke thickness
across all areas. We also present the algorithmic flow for calculating
line thickness uniformity as follows:

Algorithm 1: Line Thickness Uniformity Calculation

Data: Image I, Number of regions n
Result: Line Thickness Uniformity U
1 fori < 1tondo

2 Extract region R; from image I;

. . S I (xs, i)
3 Calculate average intensity T; = “T;
4 end

5 Calculate the average line thickness T = % DI I

6 Calculate standard deviation S = ,/% 2 (T - T)?;

_S.
7 U 1 7

s return U;

It is important to note that unevenness is merely an objective
evaluation of the seal carving and does not solely represent a mea-
surement of its aesthetic appeal. Aesthetics is a complex interplay

of various elements, and while line thickness uniformity is an im-
portant factor, it is just one aspect of the overall artistic quality
of the seal carving. Figure 5 illustrates the metrics of line thick-
ness uniformity, delineating the variations between horizontal and
vertical directions across various seal carving works.

3.4 Metrics based on models

Zhuwen and Baiwen Recognition. To categorize the seal carv-
ing works, we divided them into two distinct groups: Zhuwen and
Baiwen. Using the Darknet[6] backbone for supervised training,
we developed a highly accurate model that can effectively classify
each seal carving work as either Zhuwen or Baiwen. The train-
ing process involved fluctuations in loss and recognition accuracy,
which are visualized in Figure 6. This demonstrates the model’s
learning progression and its ability to differentiate between the two
categories with precision.

The Degree of Characters Fullness (Zhuwen). We categorized
the fullness of Zhuwen characters into three distinct levels, as il-
lustrated in Figure 7. Each level represents a gradual shift in the
thickness of character lines in seal carving works, from fine to thick.
Our model was trained to accurately recognize Zhuwen character
fullness based on these classification labels. This approach allows
for a comprehensive understanding of the variations in line thick-
ness within Zhuwen characters, enabling the model to make precise
distinctions based on these classifications.

The Degree of Characters Fullness (Baiwen). We categorized
the fullness of Baiwen characters into three distinct levels, as shown
in Figure 8. This classification system allows for a detailed under-
standing of the variations in line thickness within Baiwen char-
acters, similar to our approach with Zhuwen characters. We uti-
lized annotated data to train a model that can accurately recognize
the fullness of Baiwen characters, thus enriching the model with
more intricate feature information. This comprehensive training
approach enables the model to make precise distinctions based on
the varying levels of line thickness within Baiwen characters.
High Dimensional Embedding. We utilized the same backbone
to train the model on various seal carving works, using the artists
as labels. This approach allowed the model to learn and understand
the high-dimensional features that distinguish the artistic styles
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Level 1
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Level 3

Figure 7: The degree of character fullness (Zhuwen) is classi-
fied into three levels.

Level 1

Level 3

Figure 8: The degree of character fullness (Baiwen) is classi-
fied into three levels.

present in the seal carving works. By training the model with the
artists’ labels, it gained the ability to differentiate and recognize
the unique artistic styles exhibited in the seal carvings, thereby
enhancing its accuracy and precision in classifying the works based
on their respective artistic styles.

4 EXPERIMENT

In this section, we start by using XGBoost [3] to train on the ex-
tracted features, which proves to be effective in predicting the seal
artists. This approach helps us determine the significance of various
features and their impact on the identification process. Addition-
ally, we utilize the confusion matrix of high-dimensional feature
predictions to analyze the similarities and distinctions among dif-
ferent seal carving styles. This in-depth analysis provides valuable
insights into the relationships between the extracted features and
the unique characteristics of various seal carving styles, thereby
enhancing our understanding of the artistic distinctions within the
dataset.

Li et al.

Table 1: The significance of each feature in XGBoost classifi-
cation prediction.

Feature Importance
centroid(x) 0.064926
centroid(y) 0.065271
white space ratio (overall) 0.070373
white space ratio (top left) 0.063970
white space ratio (top right) 0.062518
white space ratio (bottom left) 0.086108
white space ratio (bottom right) 0.059698
line thickness uniformity (Horizontality)  0.057244
line thickness uniformity (Verticality) 0.071302
Zhuwen&Baiwen prediction 0.098839
Zhuwen&Baiwen prediction probability 0.065685
fullness prediction 0.148754
fullness prediction probability 0.085312

4.1 Findings with XGBoost

The significance of each feature in XGBoost classification prediction

fullness prediction

Zhuwen&Baiwen prediction

white space ratio (botiom left)

fullness prediction probabilty

line thickness uniformity (Verticality)

white space ratio (overall)

Zhuwen&Baiwen prediction probabilty

Feature

centroid(y)

centroid(x)

white space ratio (top left)

white space ratio (top right)

white space ratio (bottom right)

line thickness uniformity (Horizontality)
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Figure 9: The ranking of feature significance.

The data presented in the table highlights the importance of cer-
tain metrics in distinguishing between seal carving works created
by different artists. Specifically, metrics such as white space ratio,
line thickness uniformity in the vertical direction, Zhuwen and Bai-
wen recognition, and fullness prediction emerge as key factors in
the accurate identification of seal carving works. These metrics are
instrumental in capturing the unique characteristics and stylistic
nuances that define the individual artistic styles of the various seal
carving artists. By focusing on these crucial metrics, our analysis
gains deeper insights into the distinct features that contribute to
the differentiation of seal carving works across different artists.

Additionally, our findings suggest that these key metrics reflect
the intricacies of the artists’ techniques and preferences, shedding
light on the specific artistic elements that define their individual
styles. For example, the white space ratio may indicate the balance
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and composition within the seal carving, while line thickness uni-
formity could be indicative of the artists’ attention to detail and
precision. Moreover, the recognition of Zhuwen and Baiwen, as
well as the fullness prediction, may reveal the use of traditional
motifs and the overall aesthetic approach employed by the artists.
Understanding the significance of these metrics not only en-
hances the accuracy of identifying the seal carving works but also
provides valuable insights into the artistic nuances and distinguish-
ing features that characterize the works of each artist. This in-depth
analysis of the key distinguishing factors can further inform the
study and appreciation of seal carving art, offering a deeper under-
standing of the diverse artistic styles and techniques present in the
dataset. Overall, these insights contribute to a more comprehensive
comprehension of the artistic intricacies and variations within seal
carving works, enriching the study of this traditional art form.

4.2 Findings with confusion matrix

Normalized Confusion Matrix

Mufu Huang 0.06 0.03 0 0.06 0 0.03 0.03
KeranLi- 0 0.13 0 0.08 0 0.03 0 0.8
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Figure 10: The intricate inspiration behind the works of vari-
ous seal carvers.

We predict classification results using high-dimensional features
and visualize the confusion matrix to illustrate the relationship
between the predicted results and the ground truth values. The con-
fusion matrix not only shows the correct and incorrect predictions,
but also provides a representation of the probability of confusion, to
some extent, which reflects the similarity between different classes
of data.

In Figure 10, we highlight the confusing categories with a red
rectangular box. These four easily confusing seal works were cre-
ated by the prominent masters of seal carving during the late Qing
Dynasty, also known as the Four Masters of Chinese Seal Carving
in the Late Qing Dynasty. This designation underscores their es-
teemed status within the realm of seal carving, highlighting their
significant contributions to the art form during that period.

Furthermore, the validation of this conclusion can be found in
published papers, such as "5 FRE 5L %1 XU X B T 5 5 tH 5%
ZIZRF A T EESM, B2 REMEEHZE T MR
K, HELER ELZRET B ERIZZIKE" (translated as "Wu
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Normalized Confusion Matrix
Mufu Huang 0.06  0.03 0 0.06 0 0.03 003
KeranLi- 0 0.13 0 0.08 0 0.03 0 08
Haili Liu - 0

0.6
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Changshuo Wu - 0
-04

Rangzhi Wu - 0
Dagian Zhang - 0 -0.2

Zhigian Zhao - 0.02
-0.0
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Figure 11: The distinctive style of numerous seal carvers.

Xizai’s seal carving style had a significant influence on late Qing
and subsequent seal carvers. Artists such as Zhao Zhijian and Wu
Changshuo were inspired by him and developed their own seal
carving styles based on his legacy") in [17].

This evidence reaffirms the enduring impact and influence of
these four masters on subsequent generations of seal carvers, shed-
ding light on the historical and artistic significance of their work.
It provides valuable insights into the development and evolution of
seal carving styles, as well as the broader impact of these prominent
artists on the artistic landscape of Chinese seal carving.

We can clearly see in Figure 11 that the seal carver Qi Baishi is
more easily distinguishable compared to other seal carvers, indicat-
ing that he possesses a more distinctive and recognizable style that
sets him apart from his contemporaries.

This observation is consistent with the viewpoint presented in
the published paper [12], which states "5F HA ZEZIEREE
RE D IEME, M TIEFIZANKAS ST, X AP A
NGy, X ERRER B ER—TL M ZAME - " This
passage emphasizes that Qi Baishi’s seal carving works exhibit
highly personalized characteristics, and his techniques and artistic
style are so unique that they are difficult for others to imitate, thus
endowing his works with unparalleled artistic value. This further
underscores the exceptional and irreplicable nature of Qi Baishi’s
artistic contributions within the realm of seal carving.

The distinctiveness of Qi Baishi’s seal carving style provides
valuable insight into the realm of Chinese seal carving. It not only
demonstrates the exceptional talent and creativity of the artist but
also highlights the significance of individuality and originality in
artistic expression. The fact that Qi Baishi’s techniques and artistic
style are perceived as unique and difficult to imitate emphasizes the
importance of personal artistic expression and the value of creating
works that stand out from the rest.

4.3 Summary of findings

In these experiments, we utilize XGBoost analysis and confusion
matrix visualization to explore the significance of various metrics in
identifying seal carving works by different seal carvers. The findings
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shed light on the key distinguishing factors between artists and
provide insights into the artistic nuances and stylistic variations
within the dataset. Additionally, the analysis of easily confusing
seal works by prominent masters of seal carving offers valuable
historical and artistic context, highlighting their enduring influence
on subsequent generations of artists.

Our findings are enumerated as follows:

e XGBoost analysis pinpointed key metrics such as white
space ratio, line thickness uniformity, and Zhuwen and Bai-
wen recognition as crucial in distinguishing artists’ works.
Understanding these metrics deepens comprehension of
artists’ techniques and preferences, revealing nuances in
artistic styles and aesthetic approaches.

e Confusion matrix analysis identified easily confusing seal
works by Four Masters of Chinese Seal Carving in the Late
Qing Dynasty. The influence of these masters on subse-
quent generations underscores their historical and artistic
significance within the realm of seal carving. Qi Baishi’s
unique seal carving style exemplifies the importance of indi-
viduality and originality in artistic expression, emphasizing
the enduring impact of exceptional artistic contributions.

5 LIMITATION

While our study offers significant insights into the evaluation of Chi-
nese seal carving aesthetics, it is essential to acknowledge several
limitations that could impact the generalizability and robustness of
our findings.

Dataset Limitations. The dataset utilized in this study, although
extensive, may not comprehensively represent the vast diversity of
seal carvings across different periods and regions. Historical vari-
ations and regional styles may introduce nuances that our model
may not fully capture. Future studies should aim to include a more
diverse and representative dataset to enhance the model’s applica-
bility across different contexts.

Feature Selection Bias. The features selected for model train-
ing, such as line thickness and white space ratio, while significant,
might overlook other potentially important characteristics. The im-
portance rankings provided by XGBoost highlight certain features
but may not fully capture the intricate details of seal carving styles.
Future research could explore additional features, such as texture,
ink density, and carving depth, to provide a more comprehensive
analysis.

Historical Context and Influence. The study acknowledges
the influence of historical figures and movements in seal carving,
particularly the impact of the Four Masters of the Late Qing Dynasty.
However, the historical context in which these works were created
plays a crucial role in their interpretation and value. Our model
does not account for the socio-political and cultural influences
that shaped these artistic styles. Integrating historical context into
the analysis could offer deeper insights into the evolution of seal
carving art.

Our study presents a novel approach to evaluating Chinese seal
carving aesthetics using machine learning techniques. However,
it is crucial to address several limitations to enhance the model’s
robustness and applicability. Future research should aim to incor-
porate more diverse datasets, explore additional features, integrate
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historical contexts, and build upon this preliminary exploration to
develop more refined and comprehensive methods for assessing
seal carving art.

6 CONCLUSION

This study introduces a framework for assessing the aesthetic quali-
ties of Chinese seal carvings, a traditional art form that has received
limited attention in quantitative research. By building a dataset fea-
turing works from eight distinguished seal carvers and employing
a combination of statistical analysis and machine learning tech-
niques, we have significantly advanced the comprehension and
admiration of seal carving art. Beyond establishing a standardized
quantitative approach to evaluating seal carving aesthetics, our
endeavor strives to mitigate the influence of subjective biases in
judgment. By offering a fresh perspective on the appreciation and
comprehension of seal carving art, our work becomes pivotal in
fostering its preservation and propagation in the digital era.
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